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(57) [M^] 

(c iTf -5 ir /u :*r iSfe *5 J: ^ -r ^ o 

m^^^\ ^^?<ti^m ( I F 1 ) f)-h?^:h^ntz<D 

i?7U^J^^ATM^g|^ (AD 1 0 - 1 — AD 1 0-n) 

iifgi&S;6^b^S^A;^tHlj^ (if 2) fi^h<D'^^^'^Lt th 
(cp^^7u— x-f ^"^^ (10 0) icA;':?^. p^fi5/i-— x 
^^^^ (10 0) T-i^A;^)iifS^>&^>bA;^j ^n/t-t/L- 
f3^^m^t-h\^t}^i^htz^&U!,ti\BlWi (IFl) (C^^t; 
-r^S^Oir/UiJ^Et^ATM^fifb^ (AMI 0-1— A 
M 1 0 - n ) X'S^mt Ur (IFl) (Ctti 




1 

A T v-;^ 7^ A jo ^ -fe: ^^^ifetc *5 1/ ^T . 

it A ;^ [o] - b A :^ ^ n 7t O y u ^ A T M 5> it ^ 

^ v^^(^A;^b, 

ffi^ A T M ^ m-f ^ mi t: b ris ffi ;^ 

•r -6 r <^ ^ ^ -r ^ If ^^I 1 IS (7) A T M v-;^ X 

A 1 1 6 /i- :^ feo 

[ff^iis 1 HtJt5ia*A;^[H]^(cM/^;brttjtEATM 
^g|^r'^8t^ix/:i«^*^A;^ilfSlfSco^^coil{t:^S 
SufSi^^A;^?tHi^co{Hi^i^SJ: <^^-r^ 

:i ^ ^ -r ^ fi^^^I 1 fSat^ A T M3^^ v-^ i:. 

[ft 5^ig4 ] 1S#:(^Am;^0^r^r*ir/K7)^^^^tf 9 
A T M 5^ ^ v- ;^ X A {c :ja t:r 6 ir /I- ^ (c :|o 1/ ^ r . 

ir yujilii^ o SIE ^ o r tU ;^ [H]^ (c ffi ;^ -r ^ ^ ^ 
^ -r 5 A T M3^^ v-;^ 7^ (c jo it 5 ir /u^^ 
[It5^3i5 1 ^^^A;':?IHI^{c^^^i^fc^^^^ v-a >- 

l^iSiSA;t/III^{c^^^ixfc^^^^ v-3 ^-cT^iimaS^^ 
ffiSA;'jtil;l|(7:>lHli^^S J: "9 

!S?^itA;^lHlj^lc^^^ixfc:=^^^^ v-a vcoiifti^S^^ 
{g:i^A;':?[H]^(7>lHl^iiSct i^:^'^l^^^(c^^-r 

5 ^ <^ ^it#t^ ^ ^ If 4 fS^<7) A T M^^ v-;^ X 

m^mQ ] i^^A;':?®;^:d-bA;'7^ixfco-^>'!/ijS^ 
ATM^it^T*«#:coA;':?iifSI&S{c^gi-rs ^ ^ 
Stj|SfSiiiA;'jiHii^{c^^$tifc^^>^ v-a ^^(Diiftiia 

:a^BtjtB®aA;t3[H];^(7>[H];^^^j: ftjtB 

/i^^^^ v^z-^^^ttjiaATM^gi^r-^gi^nfclg^ 
coA;^iifSSSo 1 otc^^LrS^r;^;^ v^3 v-fc^-T^ 

{cA;^b, 



(2) 4#§l¥^l 0-276211 

yi.-xVf :/^/^j?^^tfitSATM^il^r*5>^^nfca'm 

COA;'liifS£§^^T{C^^bT||[^-t-^ v-a ^-JcM-T-S 

-feyu^lS«^(7:»A;'iiiM£&(cJilI^i'J 19 r fStt-^oA 
^-tr/KT^P^T-rnlfSyU— v'^/^^^^itifSATM^gia? 

T- ^ it ^ n 7t It ^ (7> A ;^ ii IS (7> ^ r ( c ^ ^ ^ n 

^ v-a >'{c^-r'S-fe:/KC^Lrco^ir/uJiS;roMS^tT 
[ft 7 1 «#:coA£ii;^lH]i^rar'-fe>'KD5^^$:ff 5 

A T M3^^ V-^ 7^ A (C jo it S /P^^^^^tC jol ^r . 

A;^ (Hl^:d- b A;^ ^ ixfc (75-^ /i-iStt jS J: 
o^ATM^ta^^n 9 i^i^A;^[Hi;^^j;?;^^ . 

{Sit A;^ 0 ^ b A;'^ ^ ix ir (7)^S ii ji5 i: tf^ 

{£itA;^[ii^>ct^t^fi5r'M^$ixfc-^/^^5tc^^n^*tttt#: 
c7)A;':?iifgl^^;rrLrA;^b. Wi-^^i-m^^^—v'^:^^ 

^^mt-r ^ A T M^m-fb^ t . 

ftrlS A T M ^S-ft;^ ^Sfb ^ iX ir (7> A T 

h ^ A«-r 5 c h ^ -r ^ a t 

-r^^ ^ ^4#t|ft^-rSft5R^7tB^(DATM3^^v-y^7^ 
^(c:feit Sir/U3^^^So 

[fi^Ji9 1 H^JIai^itA;^lHijg|^c3iEt^^LTttJfBATM 

^, milSi^itA;'a[Hi;g|o[aii^itSj; 19 1>>^# <^^-r^ 
CI t ^if#^<^-r^li*:Ji7tEigcoATM*^v'^xA{c 

IS ^ o ir y ^ ^ m i b b r ifj IS A ;^ ii H ^ ^ ^M. r mi IS 
f^^yi-— 7^ ^ >^^{cffi;^-r^{g:]tA;^[Hi;^^ ATM^ 

n ^ / u (7) TMS ai [e] { c ^ j^;: -r ^ ^ ^ CO / u i5£ 
5(? ^zir^.i^^^^a v&tc^ilLrttitS{g:iSt]b;^?imi^^JE£:^{c 



3 

^ ^ ^ -r -5 ft 7 la^O A T M3^m v-;^ 7^ ^ tC 

9 A T M ^ v- X A t c :}o ( t ^ / 1- 3^ ^ S I c :Jo I ^ r . 

A ;^ ii IS £S { c ffi -r 6 A T M ^ it ^ ^ , 

^A;^?b. ttjIBlS^(DA;':?iSfSSSlcJiI^^iJ 19 ^ribixfc 

m^m-^^mmi^x^^DmiE^n-^xt^^iti'r^nmmt 
i&^mti^mnj:t:^^t ^Mm-r^ :i t t-r^ at 
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4 

^fB^^iiA;^[H]J^lce^^i^/c^^^>!' v-a voiiftiig 
;d^^l2ig:i^A;'7t°Ii^(7>[H]j^iSSJ: 9 /h^ -t^ ^ v- a V 

ifjl5iSiSA;?:?[Hli^(cS:^^ixrc=i^^^ v-a voiiftiSS 
^^Stiie{g:iSA;^ini;^(7)(Hij^itSJ: v^a v 

7t A-b^^ffl-rr. ^ ^4#®^-r6if3j^iii zum<oA 

T M ^ X i^ t:f 6 -fe: 5^ ^ 
[It^^^il 4] ftj|5^/^-t'>^^^^^^ v-a V^^yu 

:7 r 1^ , 

[0001] 

-5 J: P LfcATM5^^v-j:^7^Z.{C:|oij- 
[0 0 0 2 ] 

(D%-m:^¥ -< r ^m^^f^-^x^m-r ^-^ y^'f r 

<D^x^^;\^tm-f^th^m'^^m.'^<^ y h\z.j^m^xt- 
^mmm^^^mz.^m^'^^ATM c^i^^^i^^- 

K) tm^ir\^^B^m^m'km^^tzAT'bA^^iy:^'rM.<D 
[0 0 0 3 ] ^r^T-, ALUATm^^-yy^r-Mz-m^ 

[0 0 0 4 ] ^^'^fj:h\^. ATM^^v';:^^ Atc^iij-^ 
<^it-t^fi-hX'^^, 

[0 0 0 5 ] X 19 i^^/^iHij^^iR^^t^tc-r^ r 

[0 0 0 6] 1) ATM^m:^^<oW^<o\^x^^m 
5(? ^(7)r-^^3i^>^ v-a :/^^m(i[°ii^Sg^>*c^ <-r^ 



5 

[0 0 0 7 ] 2) m^. ^^n^mmwi(Dmm^m^wc 

[0 0 0 8] liiei^, ?gi$[Bi;^(^j{5i^^'5itM{c-t-^^ ^ 
[0 0 0 9] uetcjoi/^r. iSiSmi^i f 1 A^ibA;*?^ 

F^^/i-— v^^i 0 0{cA;^^tt^o 
[0010] ^tL. i^m\B\m I F 2;^>ibA;^^n6-^/u 

A;^[H]^^i^:^ I CH 8 1 — I CH 8 n(D^3lg 
^^^8 1 :feJ:U^ATMii^^^8 2T--^n^*ix^^(7) 

a^l^^AMS 0-1 — AM8 0 -NX'^ti'^^ti^M^t^ 
il. — V:/^! o 0lcA;^^ix^o 

[0011] f^fiS/L—T^-r >'^^ 1 0 0{z7^ti^iif^-^ 

[0 0 12] F^^yU-T^^ 1 0 otcj: I9^0i^it 

iHli^ I F 1 coj±};^?ay{C7U— T^-r >':^^^nfc-^>'Ui^li:, tii 

t^'^W^n^^^OOW 7 l~OCH 7 nCO^^gM3S^7 

[0013] %tL. n'%)^—'r-i ^^tp 1 0 0 J: 19 -e 
coteiSlHli^ I F 2 0tH;^?ll{c/i.--r v^^tifr-^/u^^c 

ATM^gia^AD 8 0 - 1 — AD 8 0 - NtCia^^r 

iX, t<D%.. tb;':3[H3j^^JC£:^OCH8 l—OCHS n(75 
^^3Sg^^^8 3:feJ:t/ATMg^^^8 4 X^kh^iX 
^^O^^SM3®:feJ:UiATM;i^Si;i^J£^ix, {Sittn] 
II I F 2{ctb;^i^n5. 

[0014] ^C-C. ATM#S-ft;^AM8 0 - 1 — A 
M8 0 -N:fc J:UfATM^il^AD 80-l'-'AD80 
-NidqSitEi^ I F 2 Ov-^x Af^ilifgl^iitcSSS^n 
^ — ^X. I^itim^I F 1 Ov-J^r-Af^il^^JitCl^i^ 
®^iX?:^(.^3®^(i, F^^/L— x-r >^^^1 0 0(C3^-r^ 
T^^t^^h.-^'&^U I F 1 *5j:U!{g:i^(Hj;^ i f 2 ^0^5 
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e 

r-iift^gcos-^^^ >9 . f^^/u—x^ Vi/tp 1 0 otc 

[0 0 15] f^-^. d 6;c^L/c^^(C:fcL^Tf^, i^i^ 

(Hij^ I F 1 t^^^Wi I F z<D2m^<r>\^u^^^^'r 

SAM 8 0-1 — AM 8 0 -N*3 JlU^ATM^ilSAD 
80-l'-AD80-Ni: bT^n-^r'ix^SS*?)^/^^ 
^%MM<^\><r>^m^'^^\'^. 1 0(DATM^^v';^7^ A 

[0 0 16] L;d^L/^;&^^. [1 6 V^r f^. fS 

iSlHli^ I F 1 cOiryuis^d^A^Si^^^t:^ I C H 7 l — I 
CH 7 n^^frLra^F^S/u— x-r >^^tRl 0 ^\z.Xt^ 

;^^;iS<7>±(5If^> F^fi5/t'--r ^ v^^i 0 0 OAai;'3SS 

[ 0 0 1 7 ] ^■Jx.li*, 116 fC^bfCct 5^i;^J^fe<7>ATM 

^^^v';^7" A^^AUfc^tc. i^^lo];^! F ico[D]^iS 

z.<D^'M.MW^<n^m^'Mmz.n^^x%^A'\m-^ 

[0018] ^fc, [16 joi^r, iSiSim;^ I F 

J: 5 {^-r^fca^>(ci^, ATM^mv-^7^A(Dc|.^^gr' 

^-6P^^/U — :/^Sl O O^Hl^i^it^tlLrcATM 

[0 0 19] L/c;d^oT. mi^\z.^\^tz.mmz- X^ h . 

CtT^ATM^^^v-;^^ A(7>^A^-^S^f^^ i^a/£[H]jg| 

o J!5i 3tt ^ ^ b ^-a- - (c li: ^^r^-f 6 
[0 0 2 0] iii7(^. ^^^m^(owm^'^m^-t^hh 

t>fC, ^^/jrlE)i^lCi^JF^^^'5JtM{c-r5t^^*OftkOAT 

[0 o 2 1 ] Iii7{c^-r^i^^fet-*5^^r^^. ^miSSWN 
- 1 v^ip swN- 2 t A^^/i:^j:=^>< y'rm 

[0 0 2 2 ] rr:r% 5>mi^swN- 1 (iA;^^ttfc-^ 

i:r-5$iJ'^^^T^ t>oT^ ^mcj: 19/^-7^ ViJ^PSW 

N- 2 (c^-r^iift^i^^^m-r^o 

[0 0 2 3] ^fc/L— V^PSWN- 2 (^A:^^iX 
5(? [ 0 O 2 4 ] gl 7 {C*5t/^T, f^iilnli^ I F 1 t^^Xti^ 



T 

iX^-t/l-mi^. P<tl\BimMf^^^ I CH 9 1 — I CH 9 n 
<0^mm^M^9 1 *5 J:t/ATMS^^^ 9 ZX'^th'e 

iim^(Dmmm^m:}sxxj' AT Mm^mfim^rit^m. 

yl-^gia 5090-1 — 5090-11 r-><^ y 5 

[0 0 2 5] r rr-. ^ijx.f^. I F l<D\B}m^ 

i^X-hiXi^. SD90-l'-SD90-nr- 

^gi^n-5^mP5wN- 1 <Dp<tim%^(DmtsX'h 

[0026] ccoi:5 (Ci^^lHlj^ I F 1 fi^hP^tl^iX^ 
•^ji^mn. ^/5"l^5WNF^r-«^;^Oilfg£S{c^il 

[0 0 2 7 ] — f&SlHlj^ I F 2 A-^A;':3^ix^ir/u 

?^t)\B\mMft^^ ICHIOI — ICHIO n<D!m 20 
m.m^M^ \ 0 1 doJ:T7ATMS*fl:^^ 1 O 2T-^tl-^* 

[0 0 2 8 ] ^^I^SWNfD/U — T"^ >'^I^5WN 

M/i^^fli^J^^R 9 0 - 1 9 0 - n , RlOO-1 — 
R 1 0 0 -intcA;^^iX^o 

[0 0 2 9 ] WSii^fbWffll^R 90 - l—R 9 0-n. 
R 1 0 0 - 1 1 O 0 -mf:^. y^msV^n^X 

5>mP5WN- 1 {c*Dtj'5^J^{cj:ori^— 

o Sil-r ^ ii p$ ^ o # ^ i: 6 

[0 0 3 0 ] ^coi^ bo^id^^^-r-Si^S^ LTI^, 
2) ::^^y^mswN^mf^'r^MiiL:^4y'^i^^{cm: 40 

Y y^mx''£^-r\^hm.<^j:^^^ t 

[0 0 3 1 ] :^rtl;lF<l:$lJ® ^ R90-1— R90-n. 
R 1 0 0 - 1 —R 1 0 0-mX'^/l-mf^^^^lE^ixtz'^ 
Jl-m\^. ttl;^/[H]j^^^r>^OCH 9 1 —OCH 9 n , OC 
H91'-OCH9 n^zP^^^tl^^ 

[0 0 3 2] ^ LT , ^i^^m I F 1 (7>tb:^iil;^f^(c/u 

OCH 9 n<Di^mJS^mU9 3 *5 J: A T MJi^SsQ-aS^ 9 5(7 



if^M^l? 1 0-276211 
S 

4 r-^ix-?:*ix^^Oi^SIS^a^:fc J:t^ATMig^sJiSi^ife 

^^\Bim I F 1 icffl:^$ixSo 
[0 0 3 3] ^7t. {aiiSi^ I F 2 (^yj;^{lO:^fS](c/u- 
>^^ixfc-^yK^, a3:?:?[°ii®^jr^^oc H 1 0 1 — 

OCH 1 0 n(7>m^m^^M 1 O 3:feJ:U«ATMil^]S 

^10 4 x'^^'eixmm(r>mmm^^^xxj^ATMm^ 

mibm^ix. i&^\Bl^^ I F 2 {cai;^^tb^. 
[0 0 3 4 ] ^oo(l7(c^-r^^(cj:^^. y^m 
SWNO^mpsWN- 1 (cj: »?yL.— :/^^SWN 
- 2{c>Pt^e'^#;d-i^^^b^ix6fci^). ^/u-ev^-r 

[0 0 3 5 ] /^Uo, [1 7{c^l.fc#|j1^^;(cjo^^Tl^. 

0^ I F 1 I F 2(D2mm<D]B\m^m^^'r 

^JiSt^f^^fc, ATM^S^t:^*^ j:y^ATM^g|^>^^ 
t:r^^^tcj: i^igitHj^ I F 2 J: 'i>{^^<D^^^H'^ 

[0 0 3 6 ] ^fc, [1 7tC^Ufc ATM^^v'v^XJ^^CO 
WJili^^^-fti^J^^R 9 0 - 1 —R 9 0-n, RIO 0-1 

[0 0 3 7 ] ^S^ctC. C o:^jqii^>ft:^JP^ R 9 0 - 1 -R 
9 0-n. R 1 0 0 - 1 ~R 1 0 0 — mtC^Stj-S^Jtiii^ 

[0 0 3 8 ] 1 ) mi <T^m^m\:.n\m^^\^. m^pfvc 

H91'-'ICH9n, ICHlOl—ICHlOnCDA 
TM/1^^^9 2io J:t/ATM®^^11i 1 0 2\:i^)\^t^ 
r o-^yKCATMilM^^ 9 2 ^5J:U^AT 
Mgjsa^S^ 1 0 2{ciiJ*Lfc3#^J;S^^^iZb^ix^o a 

'7'<h0^^o r (T^^^^-f i^^^ ^'■T'tC^V^^P^^Jt^r.cOAT 

[0 0 3 9 ] ^^|^SWN^^bai;^?^ix, WiHiT^t 

R90-1— R90-n. RlOO-1— RIO 
^^R 9 0 - 1 —R 9 0 - n , R 1 0 0 - 1 — R 1 0 0 

[004 0] i?jffi;i^{t;-&yi--'-^?^:7r;6-^o-t/K^is;^^ai 
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[0 0 4 1 ] r^T*, z,(r>nmf^^t'\r/i'y<y yrf}^h(D 

[0 0 4 2 ] 2 ) mi <Dnm^itmm:^^h . nm^it 

®)^R 9 0 - 1 —R 9 O-n. RlOQ-l—RlOO 

[0 0 4 3] :^-f y^mswNf)-hm:h^ti. mm}¥i\:. 

^J^^R 9 0 - 1 —R 9 0 - n . R100-1~R10 

yyr^z^^^^^n^ tti:,\z. :L<D'^r/utmmf^^[^^\ 

^^R 9 0 - 1 —R 9 0 - n , RlOO-1— RlOO 

M.::^^ >":^mt^m\^^X z.(D±/U(DnMf^it'^^^^<y y 

r^^h(Dwt^mi^^n^^is^nmi^. ^(7y^t^m.^mti 

[0 0 4 4] nm^it±Jl^^< y y r f3'h(r>~^ /i^<DWt^Wi 

[0 0 4 5 ] rr:T\ mt}mpmmmr'-^/i'\c^m^ 
n^mti^^^mny^^ yi^msw^^^ji-mm^mf)^ 
r CO A T M ^ ^ x A ^ ii igi -f 6 -t? / r I c o t ^ r 

^R 9 0 - 1 —R 9 0 - n , R100-1~R100- 

m\^. y^mswN[^-^/i^mM^m<D^mmw:t 
[0 0 4 6] 3) m 3 <onmp^itmm:^^n . _hizi?ufc 

h<^Xh^o Z(D:)j^{z:$SI'^X. V— a 
tllBi^Si^f^^^ ICH9l~ICH9n, ICHlOl — 
I CH 1 0 nC0ATMgM^^9 2 ct A T Mg^3S 

# -^^1^ ^ir ^ # iZi ^ n 6 . 
[0 0 4 7 ] 5'^PSWN^^bffi;^?^ix, nmf^it 

$iJ®I^R 9 0 - 1 ~R 9 0 - n , RlOO-l'-RlO 

0 -m\zAti^ntz±ji^n. t(D^^<r)nm}^i\:.'^/^^< 
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10 

yyr\^m^^^^ix^ttt>\z. r.Oir/u{c^#i2h^n 

;^-ft;±^y^>'-< yyr (TDiry^^^j&^v-— Lfc^^^ 
[0 0 4 8] nmPfit-^ ^^''< y y r :^^h<D-i^ /u<DW^^t^ 

r O # o T t ^ fc V— >^ >- ^ # ^ ^ I ^ L r ^ (7> v- " >5r 
[0 0 4 9 ] tj::^. ±^^L.tzm 1 Tj^M 3 (^nmifitM 

<Dnmmtmn:^^\^^^^x<D^rzf}^. ^yu-- t-^^^u 

[0 0 5 0 ] _bi&L/c J: ^{C. 7{C^-r^^3feC0ATM 

t\z.x,^. \^^< hx*'h'^^(DmU^^^'t^:Ltt^x^ 

[0 0 5 1 ] 1) '^ji^<Dm^muz.m^^^'^ ^ ^y^^>' 
':f^:b\-iiy-^>'y^%^^mw-r^mm^^x<DX^M 

SS^^tJSi?^ ICH91~ICH9n, ICHlOl— IC 

^x(D{^t^^mmznmm\Lum%K 9o-1'-'R9o 

-n, R 1 0 0 - 1 —R 1 0 0 -m^^tj-^i^^^id^^^ 

[0 0 5 2 ] 2 ) SjlISi=r<b^Jt^^ R90-1~R90- 
n, R I O 0- 1 ~R I 0 0-m(7>ffJil;i^^t:$IJ^:^^^ 

[0 0 5 3 ] 3) l?JlIIi^{t;$iJ'^^R 9 0 - 1 —R 9 0- 
n. R 1 O 0 - 1 —R 1 0 0-m(D^Jllji=^-ft:^j^;^^^ 

Lrm 1 ^ fct^B 2 (onmmYMvm^^^^M x^t^m 

UMl/^rib^J^^R 9 0 - 1 — R 9 0 - n , RlOO 
50 - 1 — R 1 0 0 -mtCilJ^bjt-t/UcD^r 
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[0 0 5 4] 4) lf|iIl;^^l:$lJ^fi5R 9 0 - 1 9 0- 
R 1 0 0 - 1 -R 1 0 0-m(7>l?JiISi^:{b«JfflI:^5^^ 

[0 0 5 5] 5 ) If Mlil^^b^J^^ R90-1— R90- 

n . R 1 0 0 - 1 —R 1 0 0 -mo:SJiIIi1=:{t;^J^:fer5C^ 

^ ^ m P# 1= ^ M 7^ - / kt:) 'f^ ^ ^ # -r ^ ^ 

[0 0 5 6 ] 6 ) i?Jifi;i=^fi:^JfflJ^ Rgo-i—Rgo- 
n, R 1 0 0 - 1 — R 1 0 0 -mcowiii;t:{b$iJ^;^5t^ 

^ -So 

[0 0 5 7 ] 

^T-^ 6lHlii|i^S<^-bPS:d^t^^7U— ^-^^O lilts 

1 ) •t/^cDWffi;^{l:^c^l^6^ Y ^^:/^^^^v-— 
>^ v ^ # ^ ^ jt:iJD-r ^ «tg r (75 a ;^ [H ^ (c ^ 

xinmjritmmmz^j^^E-rh'j^^mt>^^Ki . :iixf^ atm 

3) :^;qii=rfb$iJ^^oifJil;=!c|l:$iJffli::^^^ LT^^ a;^ 
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nmm<Dmm^m^^mm^i^x^^^th^fzi^. mMx 

4) nmf^itmm^(7^nmmtmm:^^t i^x^ 
10 ^:y^^m^^^^^^m^m\^tzm^. 

(Dx. vmm^m:ktfs:^ . mmiimmxh^ 

[0 0 5 8] ^z.x. z.(D^m\^. mw^W<7:>M^mYf 

[0 0 5 9 ] 

a^>. z.(D^m\^. m.^(Dxmt^Mmf^X'^/\^(D^^^rs 

9 A T v-;:^ x A (c * j- ^ -tr {c:|o I ^ r , 

^^.^v^a vfet7):tg^(7>ir/uj5^tc5>iiLr1S^(7>A;^?ii 
fSSS^>b^fi:iSA;^[H];^;?i^bO-ir/ui5f£^ ^ t> tcf^^yu--y^ 

^ v^lH5(cA:t/L, F^^/u-x^ ^/^fi5r'i^fiUfaA;^ii 
f£^;ef- (b A:^ ^ ixfc-lr /Ui^^/i'- 7" >- ^ b TlS^om 

ffl tHl (c MJ^^ -r ^ ir /I- 15 A T M ^ m-f r 

40 ^mit\^xn^M'^\^t}mWi\^mt^'r ^ :l t ^w^t-r 

[0 0 6 0] ccr-. mJlst^ti5/i-"7"^ >^(c^-r5SiJ 

[0 0 6 1 ] ^7t. HtjfBi^iiA;^l°!i^{C^f£^ LTStltBA 
TM^g|^r-5i-gl^n/cS^OA;^iltg£&0^{4:(7>iifB 

iiS^, fttifSi^itA:^lH]i^o[5]j^it^j: 19 t>;^^<^^ 

[0 0 6 2] ^/c, rco^0jr-(5, ^^(7:)Affi;^?[Hi^P^ 
5^? -C-fey^605^^^^T 7 ATM5^^v';^7^ Afcjoij-^ir/u^ 
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[0 0 6 3] ^cr*. MiMP<t}\Bim{^m^^^t^=^^-^ 

Sfjfs/i — X ^ v ^ifjfs A T M^ii^r-^ii ^ nfc 

^ il ^ n ft (;> A ii f S S& CO ^ T { c ^ ^ u T ^ ^> ^ 
xxt^mm<D?^timm^^i^ri.x ^^/i^—T- ^ i^^mz 

M^ii^r-5>il^tifcls^oA^ilfgs§o^'r{ce^^ 

10 0 6 5] ^fc. z(D^mxn. m^<7^?<t^ti\^mm 

g|^@(^:fei^r, ^i&?^:^\B\mf}^hA:Ki^thfz(D-tji^m 
(7ymmm^m:i^xxiATMmm^n 5 i^i^A;'7i«ii^^^?:: 
^i:, mt^^^?^:^\B\mMf^^n^x^m^tifz^/i^m^=' 

^, {g:^A:/:?lHlj^^^f3A;'7^ix:fc-fe>'i-^(O^S^^^j8 
M 5> ii^ r- ^ g| ^ n o yu ifc J: ttj fE{£ii A 
fgSS^^LTA;':?^, m^ji^^^/i'—'r^i^^i.xm^ 

ir /u^5^ CO r- i$ tb ;^ iHl tc -r 5 ^ O ir /uis^ ^ ^ 
Mit-r^ AT M^Mit^t . nhmATM^Mitt^X'^m 

it^jh.rz± /i^m<D AT Mfiikmisxxj^mmm^m^n^^^ 
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J: ^ ^ ^ Si ^ I' MSiS m [Hi ^ ai :^ -r ^ ^g:ia tb ;^ 
iHii^^^t;^ t ^ A^t-r ^ r ^ ^4#^ t-t^. 
[0 0 6 6 ] err-, ftilSf^^/u-r r/^tc^-T'Sttj 
I5A;tiiifS^:fcj:u^tfjtaai;^iif£SSoi[ifti^g^, 1^- 

[0 0 6 7 ] t.tz. mu^^Ati\B\m\zM^^^xmuA 
TM'Amnx'^m^iitzmm(Dp<ttm%^(D±w<Dmm 

JO [0 0 6 8 ] ^tz. mm&iM?<:^\B\mM^^^xmm^in 

tzm^<^'^ ^^^^^Mit Lrffif5A;^iltS£§^^ LTfitI 
lEP^a^/L— 7^<r > V'^^z^^'T ^i&&P^:t)\Bimm ATM 

1^ ^ ^ ffl ^ i? y u iJ^E CO rMS m iHl ^ { c M ^ -r ^ 

[Hiig|>:t J^:^ (c tb;^? -r 6 iS^ii A:^ IhI A T M ^ ^ 

[0 0 6 9 ] z(Dmm\^. m^<^p<t:^ti\Bimmx 

20 ^M*cdoi^r, i^5^A;^[°l^;6^bA;^^nfc(7>-fe:/L.^5tc(7:) 
i^^/g^^ j3 J: t;! A T MM^^fr o ^^Ati (11;^^/^;;^ 
{g:^A;'^(Hi^:d^bA;^^nfc-t/i-^?^(7>4^3s;iM^*5 
xxiATM^m^'noi^&Ati\B\mMJ^^^t . ftJlSi^^ 
A;':[H]i^{C^^^nfc=r^^^ v-a Vi^^ilft^S^d^ttJtS-fg: 
iiA;^lHl^(^[Hii^S^J; mm^^P^ti 
{B\mMJ^^^\z:^^^X^-\rMzMi.xmmm^m^}-t^^ 

^{c^^ ^ thtz :n ^ 3 >(7:)3i{t5^S;d^tfIf5^S:^A;^ 
(Hli^cotHj^iSSJ: '?/h^v^S>g^f^tfIt2iSiiA*lMi;^^j^: 

30 t^x^m^rifz'^^\-m^^^'^^iyB v^tcm— A;^^fS 

^lcm*U. *tjfEiS:aA:^III^{C^^^n/c^^^^ v-a 

m^nmu^&At)\B\^^<^^:t:^^xmm^i^f'±yl^m^u 
m<D7^timtm\zm»i%^iKi mxxmw<^7^timm^{zm 
ti-r^ AT M's^m^^t. muATM'j^mmfi-hmiti^ti 
^ ffi^(Dir /^^:jo X nmmi&.^7<ti\B]mMi^^^x^m ^ 

t^±/i^m^/i^-'r ^ >y\^xm^<Dditim^m^h 

ai;':?[H]j^{c3S^fi^;-r'5tt^(7?ir/uij^^A;':j mtmm(D 

Atimu^^zm^wi^mxhtitz^^^-^^iyB xcm-ts 

■\^nn^^mxH^^ixtzmmmzm-5^^WiLx^ 
(7ymiE^rf-:>xmti'r^nmf¥itmm^t. mmnmpf 
itmm'^f)^hd:itJj^iifz±ji-^<DATM^m^xxi^m 

hm:h^titz±/i^m<D^xi&^m:^\^mzMfi^^'r^-^/i. 
50 m,<DATm^m^xxf^mm^m^'n\^-'^^\^t^\B!im{z 
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[0 0 7 0] zzx\ munmj^itmmmt. xti^n 

L ir ^ 6 ^ ^ (7> -ir yi-M iT ^ MiE L r RtjfS^^m 
[0 0 7 1 ] ^fc, ttIf5Wli=r>fli-^yl--'-<:y 7r i^. tufa 

v' a VtCM-r -5 yl-^ 5 ^^l-- t' ^ =r v- 3 

fc ic Jil;^ b ir ;u 6 ^ ^ (7) -fe- 

^ffilELrfttllB^/u— t'>^=r^.^ v-a >^-t/^/-<?/ >^ 

[0 0 7 2 ] ^/c, tfJlS^J^/I^— e^^cn^.^ >'>^-fe 
[ 0 0 7 3 ] 

[0 0 7 4 ] mi^, r O^KtC^K^^^ ATMi^^v'^ 

[0 0 7 5 ] [gi 1 {c:fci^r, i^aiHi;^ I F 1 t^hj^ti^ 

A;^[H]i^^J^;^ ICHll—ICHln 
01 1 doJ:UiATMil^3S^ 1 2 T*^ix^*ttFf^(?:»^^ 
g^5a3l:fcJ:UiATM;i^3S;&^Jfe$tlfc^, ATM^gttR 
ADlO-l—ADl 0-n{C:|ol^T^-tr/'l-P^{C^^i2i 

^/u— 7"^ 0 0f^A;^^ti5o 

[0 0 7 6 ] — {SaiHli^ I F Z'b^hX-h^h.^'^f^ 

m.\t. A:^tH];^>pj'f£:tP iCH2i'-icH2 xv<DmMm 
2 1 -^^xy^^TiAm^mm 2 2r-^i^-€:•i^^^(^ 

^^^^^SI:|5j:U!ATMii^aS;d^J£^tifc^, F^^yt-— 

7-^ >'^^ 1 0 o{cA;^^n^o 

[0 0 7 7 ] F^^/U— V-i^^ 1 0 o(cA;^)^nfc-t 
[0 0 7 8] p^^;u— 100 (cj: I? iSiilHli^ 
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\Y\<ryV^f2m:^f\^—'r^^y^^Mz.^j\-U\t. ATM 
^S^b^ AM 10-1 — AM 1 0 - n X'ttl'eth^M'lt 
^ixfc®, tii;^(Hii^^^t;^OCH 1 1 ~OCH 1 ntOife 

1 F 1 {ctti;^^n5o 

[0 0 7 9] ^fc. P^^yL— >'^^ 1 0 0 (C^ "^fg; 
iSCnii^ I F 2Ot±i;^{g0{c/i— >- . 
ai;'jinii^^J^^OCH 2 1 ~OCH 2 n(7>i^^;i^3S^ 

2 3 J:U?ATM@^^^ 2 4 T* ^iX^*^^^ (7)^^/1 
M3®*5j:U^ATMii^3Si&^M^iX. i&i&^mi F 2\^t^^ 

[0 0 8 0 ] ^rr% ^(Dmi(ommmiz.:^^^x\^. ^ 
I F 1 \z.M^^-r ^T^jj^mM^^^ i c h 1 1 - 1 

CHln. ATM^^-SI^AD 1 0 - 1 —AD 1 0 -n:^ 
J:O^ATM^fi^l:^AM 1 0 - 1 —AM 1 0 - n . t^ti 

iHi^^ir^^ocH 1 1 — ocH 1 n(c>(tx.rig:iiini^ I 

F 2 {C^ft>-r 5 A:^(H]j^^/^:^ ICH21— ICH2n 
:^XV^mt)\BlBMi:t:^'^OCH 2 1 — OCH 2 n^^^tC 

ADl 0-1— ADl 0 — n ^ P^^7t— X ^ >'^^ 1 0 

0 i^^^-r6ilfg£S:^5J:t/P^^y^-7^^ v^^l o 0 
^ ATM#m>fb^AM 10-1 — AM 1 0 - n ir 

-r XX/7^tl\BimM}^^'^ ICH21 — ICH2 

n t f^^/i-'-x^ >'^^ 1 0 0 <t ^mm-t^mm^^x 

t/f^^/i-— 10 0 ^/±i;^[i]i^7^j^;fiiocH 2 

1 -ocH 2 n ^^g^^-r^iifS^t7:>iift^Sil^r|i3 

[0 0 8 1 ] ^/c, P^tii/L.— 1 0 OI:i. ^(D 
J(? Affl:^ilf£SSco^rfc{g:5i[Hl^ I F 2 ^iR^ L/t^^tc 

■5 t> <7) ;d ^ ^ l ^ ^ tt T t ^ S o 

[0 0 8 2] JitS^j^Sctcj: 19, F^^/U— X-f l^V^l o 
[0 0 8 3] li 1 tc^f H 1 cO||Jfe^iJ{c:^3l^r 

[0 0 8 4 ] ^fc. m 1 (c^-TB 1 0||Ji^^>Jlc:fcV^-r{^ 
i^^SJ^ I F 1 tC^l^:-r6 ATM^^-^^AD 10-1 — 
ADl 0 - n ^F^^/l--7"^ ^/^^ 10 0^ ^^M-t ^ 

^iv^'ii<7ymm^^W(Dmmi^^t^^m\B}m 1 f i cos 

[0 0 8 5 ] mx.i'S:. i^iSSi^ I F 1 coiHJi^iSS^ V 

1, ATM^fi-fb^AM 1 0 - 1 ^ f^^/L.— X-f ^i/^ 

10 0^ ^mm-r^mm^(D^^ g , ^iifg£S(7:>iimii 
50 t-r^t. z(Dmnz.7ri-rmmm\z.i6\^^xn. 
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V 1 < g X u 

(D^i^^mtz-rX 9{CATM#fifl::^AM 1 0 - 1 <^ 

[0 0 8 6 ] :l<dx 0 f^mmz-X^t. i^iSsa I F 1 

[0 0 8 7 1 {k^^Wi I F 2 (7>le]^i^S V 2^15 
0Mbps, i^^HU^ I F 1 (75tH]^3iaV 1 ^ 6 0 OM 
bps, ATM^l:{l:^AMl 0 - 1 ^P^^/U"X^ > 

to 0 8 8 J :irr% i^^lp]i^ I F 1±{C4;^0 1 0 0 
Mb p s <7)::r^^ v-3 tL. Z.t\.h <D =i ^ 

3 V;5^A;^[Hl^Mi^;^ I CH 1 1 ATM^S 

it^p^Mi 0-1 4;^coiifgsSo^ii^^ 

[0 0 8 9] ^co^^^a{c:^l^r^fc{c:^^r*^ 6^^^^ 

ISOMbpsi: LTt^^l^, 5 0Mb p s {^i: 6 
^(/>]l{tiiSu^ 3 0 0Mb p s ^-f ^ 150 
Mb p s t^'^mtf^ho 
[0 0 9 0 ] fSi-iS^ iiMSSOil{a:^Su ^ 3 O 0Mb p 
s t l.tzm'^\^. I F 2 tcHUTJi^OlHlj^:^ 

^1 5 OM b p s cof^pitT-liif^^-tt^r irtc/^Sf»^, 

[0 0 9 1 ] /ct-tf , ^M^^±(7)F^ii57l--7^>r V 

:J^^i 0 0 ^m^S;^^ i:^^^>Si^r^;xfe-r'5:^-^, p^^ 

^ -ti: ^ O — ^ T- ^ ^ ;6 ^ b r- ^ ^ o 
[0 0 9 2 ] ts:'is. Z. (Dm 1 1 (DrnM^^z^^^ 

^^iStHIi^ I F 1 ^c^i^:^-rs ATM^Bi^AD i o - 

1 — AD 1 0 - n*5j;0«ATM^fi{bti5AM 10-1 — 
AMI 0 - n(Cjol/^r^=^^^^ v- 3 V^(C^i^^ix6Q 

05 (Quality Of Service) L fcd^o fc@5fe^JW^^T 

[0 0 9 3 ] m2\^. (ilj^iSSd^ 150Mbps cOlnli^ 
^3 2*lDi^^|g^cCJ^^/l-— >^^1 0 OtC^t^LT 
\B\mA&t^ 6 0 0Mbps Oi^itlHli^COlR^^ plt^tC-r 

6 ^ m \z.% t:) ^ A T M5^^ -y^v-Ms (Dm 2 CO HJS^^iJ 
^7^L.fzh<DX'^^o 

[0 0 9 4 ] Z.<D%2 (D^mWz:^l^X . (^^/L—T^W 

v-^^iooii, 1 2 {io8 A;^ 8ai;^o^<i£>^-Y 
100-1 — 100-1 2 ^-'O-V-^'^^f 5^ irtcj: 
«9 3 2A:^ 3 2ai:;^?^|imbTi.^So 
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[0 0 9 5 ] Z.(Dm2(Dmfi^{Z.i6l^X. P^^yU — t'^V 
^^1 0 0 ^mf^-f^ 1 2{iomte;^^ 5/5" 1 0 0 - 1 
— 1 0 0 - 1 2 m^k^^MM^^MimA&n 3 0 0Mb 

psr-^19. :i(Dp^^/u— ^-^^1 0 0 tcM-r^A 

ai;^iiftSSt> 3 0 0Mbps coilfSiiS^^^o, 
[0 0 9 6 ] ^ti{Ci:'9, f^^/U — T^^ >'i!^^ 1 0 0 
Mi^l 5 0Mb p s ^X(D=t^^^ -ya l^^i^M<DP< 

[0 0 9 7 ] -t^J^f^h. ^ 2 O^ii^tCiol^r , 0^^^ 
10 600Mbps (D^^{§1^ I F 1 f)^h Ati ^ 

'^n. A;^IHlj^^^r^^ ICH31 — ICH32 X'^i%^ 

J: A TMg^sa^^^d^JS ^ ixfc^ , 
ATM5>il^AD 3 0 - 1 , AD 3 0 - 2 {C:ioV^T^-fer 

5/^100-1, 100-2 (cA;^ ^ns. 

[0 0 9 8] ^7t. [Hi^li^S:^^ 150Mbps (7){g:iS[H] 
I F 2:^l^(bA;^^i^S■ir/^^^^l^ , X^mmM^^^ic 

20 H41~ICH41 %X'tn'ek\.^'^<Dm'^M^^'^X 
0=ATM^^3S:d^5fe^ttrc#. 8{@C0ATM^fi{t:^A 
M4 0 - 1 — AM 4 0 -8T-^n^*il2i@OA;b(Hl^3S^f 

jtr-^oajj^^d^ATM^m-fti^ix. f^^/'i— x-r v^^i 
0 0 (7)mte;^-r ^^100-3. 100-4 {cA;^^tt 

[0 0 9 9] P^^yi^—T^ ^ ^-^^ 100 (CA;^ ^ixfc-t 
^i-iSfnl^, ^^}\^^\z.^^'xL^^X\^^^)\^—y- 4^^^^ ^ 
-5 ^ irtcj: 19 1 2ii(^m&:^^ y^\00~\ 
-10 0-1 2T*^^<7>ffi;/:?[Hij^:*rf^{c[^ttr^n^*ia 

[0100] -^rur, f^^^u— X >r 1 0 0 icj: 19 

i^iSiu^ I F 1 (D)Xi-hmz.}v—'r A v-^^nfc-t/u??^ 

ATM^fifbtPAM 3 0 - 1 , AM 3 0 - 2 T'^Jh, 
t'ti^Mit^iitz^. ffi;^?lHl;g|^^£:^OCH 3 1 , OC 

H 3 2x^^^tim^(Dimmm^M:i^xrjATMm^m 

[0101] ^fc, F^^/l- — >'^m 0 0\zXVi& 
ATM^gl^AD 40-1— AD30 - 8 ^r^ir 

ttit'ixm^(Dmmm^^^xxfATMm^M:dm^ 

[0102] f£ifS. Z. (Dm 2 {C^-r^ 2 0|IM^'J{^:fct^ 
r, i^iStHii^ I F 1 (CJ^ft.-rS ATM^H^ AD 3 0- 
1, AD 3 0 - 2*5j:U^ATM^3:{b^AM 3 0- 1 , 
AM3 0- 2tC*5l.^r. ^ti. i&i^\5}^^l F 2{CM^-'r 
-6 ATM^S<l:^AM4 O - 1 — AM 4 0 - S:$aXXlA 
50 TM^^ii^ AD 4 0-1— AD30-8 l^T ^ :3 
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^i^a l^U\^^^^il^QOS (Quality Of Service) 
[0 10 3] ^3t^, ATM^^v-;^ 

^[Hi;^ I F 1 {C>ftf£:'r^ ATM^S^h^AM 10-1 — 
AM 1 0 - n(D{'^^'9 {c:^Jllli^{b^J^^R 5 0-1 — R 
5 0-n^m^it^:^t^X.XI^^SB^m I F 1 (C^fTs-r^ 
ATMi^-gifPAD SO-l—ADSO-n tC:Jotj-^/U — 

[0 10 5] f^tCt^^, liIl(C^Uf^^l(7>|litWl^*5 

^Lrt^f'yti6, ^^r-# ^^^^^ v-a >'CO^:;^iifaiS 

[0 10 6] ^ti.{c>?tL, m3\z.^-r^s(DmMmz.^ 

t^ri^, gl 1 ^I^ — (OP^^/L—T^^ 1^:5^^ 1 0 0 

v-^i^itiHi^ I F 1 ±.\z.m^-r^^tt^x^ 5 

[0107] U 3 (Cjol^r, i^i^[Hl^ I F 1 f)^hAtl^ 
n^-^y\^^\^. A;^[Hij^>fJ-J^^ ICH51~ICH5n 
-e^tb-^*ix^^co^^;iMS:l3J:UJATMgM3®:d^iS^ 
tbfc^. ATM:9^gt^ AD 5 0 - 1 --AD 5 0 - n tCA 

0 0 [CP^ti^tlho 

[0108] r OATM^ii^AD 5 O - 1 — AD 5 0 

[0109] 1 ) iiftiSS;dqSiStHlll l F 2 olnlj^Sa 

[Olio] 2 ) mmi&^t^&i&^m i f 2 (^0^^^^^ 

V 2 ^Mx.'S^^^^ v-a >'{cM-r^ir/^{coi.^rii, A 
TM^^-^^AD SO-l—ADSO-n ^f^^/l-— X-T 

v^^i 0 ot^mim-r^^^<7^mmmz./u^f-^:y^ 

^Lriiftiig:^^^:*®;^ I F 2 OlHij^iigv 2 

[0111] -co J: 5 /jr^iiSttcJ:^^:, a^oilfgJStc 
F 2(7>[Hli^^gV2^igx.^^^l:i?:^< , m{cj:i9f^ 
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[0112] /j^rio, <Dm^. mm&^i!>m^^m i f 

|::/^5coT% p^^yu— ^'^^ l 0 0 {c*5i^T-fe:/i' 
-r-5 7t*i>(c, i^^^Si^ I F 1 {c^^t;-r^A;blHI^^^r^^ 

I CH 5 1 ~ I CH 5 n <Dmin&^t^&A\B\^ 
I F 2 OlHl^^^V 2 =1^-^ ^^-a 

[0113] ilftilS^SMSitSi^ I F 2 COSigSi^^V 2 
^^X-'6^^>^ v-a ^-tcB-f ^-t/^^d^ATM^ii^AD 
5 0-1 — AD 5 0 - n jol\TS^(7:>5ifSS&fCi^<lH]e^ 

[0114] 114 lC*5t^r. i^iilHli^ I F 1 {ZM^^-r^ 
Atl\°}BMi^-M I CH ( I CH 5 1 — I CH 5 n) 

t<7>mm^^7!}miM\Bim i f 2 (Dmm^^v 2 ^mx.^ 

TM^ii^AD (AD 5 0 - 1 — AD 5 0 - n) {Cffl;^/ 

[0 115] ATM3>gi^ADr-i:i. coA;'7lH]^^jct: 

xm^M{B\m{z[^'^yu—y' 4 y-^n 100 fc^^^n^ 
mmmzwi^mx^z t\zx D-^/i-m(D'j^m^^Oo 

[0 116] ^cDig 3 (c^-rms (7>^^^«J(ciol^ 

Ti^, 3;^;^ v-a X7:)ilfti^atcj^;cr/U"7"^ >'^/^' 

^v-aV. mm^^t^&&\B\^l F 2(D]Bimi^^V 2^ 

[0117] — ffiSttH]^ I F 2f}^h?<tl^ri^'^/l^ 
mit. ?^tl\B]^^Mft^'^ ICH61 — ICH6 nr-^n^* 

^^ji^—r- 4 10 0 \z7^t^ ^ti^o 

[0 118] P^tpyu-T' 1 0 0\z7^^^f\.tz.'^ 

^/^? ^#0s-r5^<b{cj; ^^m<nWxti^U^^\z^\1fX^fh 

[0 119] f^^/w-x^ 1 0 oicj: i^i^iStHli^ 

I F 1 (7)ai;?^iU{c/i-"X-r >'^^tifc-tyu^l^. ^Wlii^ 
{b^Jffll^R 50-1— R50-n {CA;^^ixSo 

[0120] ^^MliTib^J^^R 50-1 — R 5 O-n 

, A;^ ^ Mz.^j\-^-mm\znmm\:.-^)\^^< yyT\z 

1 — OCH 5 n{cm;'j-r5c 
5(? [0 1 2 1 1 tz^^x. nmpfWLun^'^ 5 o - i-r 
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[0 1 2 2j ■t/KD|?JIlIi=!?^b$iJ^f^, ^^/U" e^-^^r^. 
[0123] f^itlH];^ I F 1 (7>iift:^^d^^5t[°]^ I F 

is^'j^ii>^-m*^, 1 o(7)^ai^[^]iil i f i ±{^i^b#(c^ 

v-a ^yWi-^^^^^y :7r ^^/L-— t'v^^^-^ v-a > 
[0124] vtcM-r^-ir/K?:* 

[0125] ^M/=!^<t:$iJ^^R 50 - l-'R 5 O-ntC 

[0 1 2 6 ] -r/^i:)^. ^/u-b'>'^ri^.i^ v-H >fetc 
f^S^l'J L fc ^/L.— e- V ^ =r ^ a -ir yU/-< :7 r 
H{^l?|iii^^t:*JfflJ^R 5 0- 1 -R 5 0 -ncDA;^ 

/t-tyU/^^/ >^T{C5I^Ur F I F0^3S^^TX.I^, WHii^ 

[0 12 7] z.<nm-^. '^^?v<onmm\:MYm^t<Dwm 

t^^^f^F I FO^J^^M^^-r-S^^ii^T-^ 5 0T% 
- K^®Oti>^c^^< :i^:/j:<:SWIi^'(li^J^^R 5 0- 

1-R 5 0 - n ^mf^-t ^ Z. tt^X^ 

[0128] 5 1^. Wilfi^-fb^J^^R 50-1 —R 5 

0 - n it 5i^i@5>f'] \^tinmm\L-^j^^< yyr(7^m 

[0129] nmf^^t-^^^^<yyrn. 5(c 

V'^^/^::!^^^ v-a Vffi "ir /U/'< iy :7 r S B U ^/L— f 

[i. ^/yL'"e>^/3i^.:^^ v-a V^^ilf§SS^i:(c-3:(c 
1^^5>I'J^ix^o eiTT-fi, r:co>//^— t:'^^i/:=i-t>^ 

-'■^ :7 r ^ ^/u— b' =:r ^ v- 3 iSB'J-^ 5/ :7 
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[0 13 0] /^io, gj 5 ICiol^ri^. ^>'l-— ev^L/c 

iifSSSco^'^id^ r4j co^-a^^^ Lri^^cor*, co^^ 

t'V^ri^- ^ v^a V 1 ^-fe/L-/-^ ?/:7tBU1-1~BU 
1-1. -"^/yu— t'>^/3^^ v^a >'4^-fe:>'^''^^/7r 
BU4-1'-'BU4-1 ;&^b^;^fe$ti6o 
[0 13 1] rLOll5lC7Fb7t^lili;l^{bir/U^<iy:7r 
fi. mt^i2<^mmU5 O 1 . ^^^UiL^J^^S 0 2.^ 
■^-^ts-t^^J^^S 0 3 ICJ: Kfrnm^ix^. 

10 [0132] n^^itUU^K 50-1— R50-n{C 

X "9 , r (7?'t/u:6^v'>'^/u^^^^ v-a VIcM-t-^-fe/^T* 
^jm^v-V^^'yu^^^^ v-a V^ir/u^-^^/ S BUtc^ 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the eel exchange approach in the ATM switching system which exchanges eels among two 
or more I/O circuits Separate an inputting-from high-speed input circuit eel style in the ATM separation 
section in the style of [ for every connection / two or more ] a eel, and it inputs into the internal routing 
section with the eel style from a low-speed input circuit from two or more input speech paths. Carry out 
routing of the eel style inputted from said input speech path in the internal routing section, and it outputs 
from two or more output speech paths. Two or more eel styles corresponding to the high-speed output 
circuit outputted from said output speech path are the eel exchange approaches in the ATM switching 
system characterized by multiplexing in the ATM multiplexing section and outputting to this high-speed 
output circuit. 

[Claim 2] The eel exchange approach in the ATM switching system according to claim 1 characterized 
by setting up identically the transmission speed of said input speech path over said internal routing, and 
said output speech path. 

[Claim 3] The eel exchange approach in the ATM switching system according to claim 1 characterized 
by setting up more greatly than the line speed of said high-speed input circuit the transmission speed of 
two or more whole input speech paths separated in said ATM separation section corresponding to said 
high-speed input circuit. 

[Claim 4] In the eel exchange approach in the ATM switching system which exchanges eels among two 
or more I/O circuits The number of pass setup of the routing pass which the eel belonging to the same 
connection of the eel style inputted from the input circuit passes is fluctuated corresponding to each 
connection's transmission speed. The eel exchange approach in the ATM switching system characterized 
by amending eel sequence and outputting to an output circuit only when there is possibility of an 
inversion of eel sequence by the change in this number of pass setup, 

[Claim 5] It is the eel exchange approach in the ATM switching system according to claim 4 
characterized by to set it as plurality when a connection's transmission speed which set up individually 
when the number of pass setup of the routing pass to the connection set as the high-speed input circuit 
had a connection's transmission speed smaller than the line speed of a low-speed input circuit set as this 
high-speed input circuit, and was set as. this high-speed input circuit is larger than the line speed of a 
low-speed input circuit. 

[Claim 6] While dividing an inputting-from high-speed input circuit eel style into two or more input 
speech paths in the ATM separation section When a connection's transmission speed set as said high- 
speed input circuit is smaller than the line speed of said low-speed input circuit It inputs into the internal 
routing section through one input speech path, the eel which sets it as one of two or more of the input 
speech paths from which said routing pass was separated in said ATM separation section, and belongs to 
this connection -- this When a connection's transmission speed set as said high-speed input circuit is 
larger than the line speed of said low-speed input circuit Assign the eel which sets to two or more input 
speech paths of all from which said routing pass was separated in said ATM separation section, and 
belongs to this connection to these two or more input speech paths one by one, and it is inputted into the 
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internal routing section through these two or more input speech paths. As opposed to the eel belonging 
to the connection set to two or more input speech paths of all from which said routing pass was 
separated in said ATM separation section among the eels which routing is carried out and are outputted 
in said internal routing section The eel exchange approach in the ATM switching system according to 
claim 4 characterized by amending chisel eel sequence. 

[Claim 7] In the eel swap device in the ATM switching system which exchanges eels among two or 
more I/O circuits The high-speed input circuit corresponding point which performs physical layer 
processing and ATM processing of an inputting- from high-speed input circuit eel style, The ATM 
separation section which separates the eel style processed by said high-speed input circuit corresponding 
point in the style of [ for every connection / two or more ] a eel, The low-speed input circuit 
corresponding point which performs physical layer processing and ATM processing of a eel style in 
which it was inputted from the low-speed input circuit, The eel style processed by two or more eel styles 
separated in said ATM separation section and said low-speed input circuit corresponding point is 
inputted through two or more input speech paths, respectively. The internal routing section which carries 
out routing of this eel style, and is outputted from two or more output speech paths. The ATM 
multiplexing section which multiplexes two or more eel styles which correspond to a high-speed output 
circuit among the eel styles outputted from two or more output speech paths of said internal routing 
section. The high-speed output circuit corresponding point which performs the ATM processing and 
physical layer processing of a eel style which were multiplexed in said ATM multiplexing section, and 
is outputted to a high-speed output circuit, The eel swap device in the ATM switching system 
characterized by providing the low-speed output circuit corresponding point which performs the ATM 
processing and physical layer processing of a eel style corresponding to a low-speed output circuit 
among the eel styles outputted from two or more output speech paths of said internal routing section, 
and is outputted to a low-speed output circuit. 

[Claim 8] The eel swap device in the ATM switching system according to claim 7 characterized by 
setting up identically the transmission speed of said input speech path over said internal routing, and 
said output speech path. 

[Claim 9] The eel swap device in the ATM switching system according to claim 7 characterized by 
setting up more greatly than the line speed of said high-speed input circuit the transmission speed of two 
or more whole input speech paths separated in said ATM separation section corresponding to said high- 
speed input circuit. 

[Claim 10] The ATM multiplexing section for low-speed input circuits which multiplexes two or more 
eel styles processed by said low-speed input circuit corresponding point, and is outputted to said internal 
routing section through said input speech path, Two or more eel styles which correspond to a low-speed 
output circuit among the eel styles outputted from two or more output speech paths of said internal 
routing section are separated for every connection. The eel swap device in the ATM switching system 
according to claim 7 characterized by providing further the ATM separation section for low-speed input 
circuits outputted to said low-speed output circuit corresponding point. 

[Claim 1 1] In the eel swap device in the ATM switching system which exchanges eels among two or 
more I/O circuits The high-speed input circuit corresponding point which performs physical layer 
processing and ATM processing of an inputting-from high-speed input circuit eel style, The low-speed 
input circuit corresponding point which performs physical layer processing and ATM processing of a eel 
style in which it was inputted from the low-speed input circuit, When a connection's transmission speed 
set as said high-speed input circuit is larger than the line speed of said low-speed input circuit An 
identification information grant means to give the identification information which identifies the order 
of arrival to each eel in said high-speed input circuit corresponding point, The eel style processed by 
said high-speed input circuit corresponding point when a connection's transmission speed set as said 
high-speed input circuit was smaller than the line speed of said low-speed input circuit is outputted to a 
single input speech path for every connection. The ATM separation section which assigns the eel style 
processed by said high-speed input circuit corresponding point when a connection's transmission speed 
set as said high-speed input circuit was larger than the line speed of said low-speed input circuit to two 
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or more input speech paths one by one, and is outputted to two or more input speech paths, The eel style 
processed by two or more eel styles outputted from said ATM separation section and said low-speed 
input circuit corresponding point is inputted through two or more input speech paths, respectively. The 
internal routing section which'carries out routing of this eel style, and is outputted from two or more 
output speech paths, Two or more eel styles which correspond to a high-speed output circuit among the 
eel styles outputted from two or more output speech paths of said internal routing section are inputted. 
The re-sequence-ized control section which will detect this based on the identification information to 
which it was given with said identification information grant means, and will output by performing the 
amendment if there is a eel which the eel sequence of the eel belonging to the connection assigned to 
said two or more input speech paths one by one reversed, The high-speed output circuit corresponding 
point which performs the ATM processing and physical layer processing of a eel style which were 
outputted from said re-sequence-ized control section, and is outputted to a high-speed output circuit. The 
eel swap device in the ATM switching system characterized by providing the low-speed output circuit 
corresponding point which performs the ATM processing and physical layer processing of a eel style 
corresponding to a low-speed output circuit among the eel styles outputted from two or more output 
speech paths of said internal routing section, and is outputted to a low-speed output circuit. 
[Claim 12] Said re-sequence-ized control section is a eel swap device in the ATM switching system 
according to claim 1 1 characterized by to provide the read-out means which will amend the eel sequence 
and will be read from said re-sequence-ized eel buffer if the eel which eel sequence reversed is in the eel 
accumulated in the re-sequence-ized eel buffer which accumulates the inputted eel temporarily, and said 
re-sequence-ized eel buffer. 

[Claim 13] The eel buffer for single connections which accumulates the eel belonging to a connection 
with a transmission speed of the connection by whom said re-sequence-ized eel buffer was set as said 
high-speed input circuit smaller than the line speed of said low-speed input circuit. The eel buffer for 
grouping connections which accumulates the eel belonging to a connection with a connection's larger 
transmission speed set as said high-speed input circuit than the line speed of said low-speed input circuit 
is provided. Said read-out means The eel swap device in the ATM switching system according to claim 
12 characterized by amending the eel sequence and reading from said eel buffer for grouping 
connections if the eel which eel sequence reversed is in the eel accumulated in said eel buffer for 
grouping connections. 

[Claim 14] Said eel buffer for grouping connections is a eel swap device in the ATM switching system 
according to claim 13 characterized by consisting of two or more individual eel buffers for grouping 
connections by which logic partitioning was carried out for said every output speech path to said every 
connection at the duplex. 



[Translation done.] 



http://www4.ipdl.jpo. go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo.g... 4/29/04 



Page 1 of 15 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the eel exchange approach and equipment in the ATM 
switching system which enabled it to hold these circuits flexibly, holding down cost, when holding the 
circuit from which especially line speed differs mutually about the eel exchange approach and - 
equipment in an ATM switching system. 
[0002] 

[Description of the Prior Art] In order for efficient employment of a communication network to realize 
implementation of high-speed communication service, and flexible offer of the multimedia service 
further transmitted combining various media, such as voice, an image, and data, recently, after 
decomposing all the information to transmit into the fixed-length short packet called a eel, development 
of the ATM switching system using the transmission technique called ATM (Asynchronous Transfer 
Mode) which makes the inside of a communication network transmit to a high speed is performed 
briskly. 

[0003] By the way, making possible a hold gestalt busy about the combination of the number of circuit 
to hold and line speed as one of the important functions required of the above-mentioned ATM 
switching system is raised. 

[0004] The circuit hold gestalt in an ATM switching system is because the configuration of the whole 
network to apply, the arrangement gestalt of a communication terminal, communication link traffic 
volume, etc. depend and it changes a lot. 

[0005] It is strongly requested according to the reason making hold possible shows a more nearly high- 
speed circuit below especially. 

[0006] 1) The number of connection setup which can be multiplexed in one circuit by using the statistics 
multiplex effectiveness which is one of the descriptions of an ATM transmission system can be 
increased so by leaps and bounds that line speed is enlarged. Consequently, the communication link cost 
per one connection is depressible. 

[0007] 2) Since low-pricing tends to improve by leaps and bounds in the processing speed list of an 
information processor recently, the increment in a communication terminal and the increment in the 
communication link traffic accompanying new installation of a high-speed communication terminal are 
considered to generate an early stage and quickly exceeding the original prediction of ATM switching 
system installation. In this case, it is desirable to enable it to take the solution of newly holding a more 
nearly high-speed circuit to the introduced ATM switching system. 

[0008] Drawing 6 shows an example of the conventional ATM switching system which makes various 
circuit hold gestalten possible while enabling hold of a high speed line. 

[0009] In drawing 6 , in the physical layer processing section 71 of the input circuit corresponding point 
ICH71 - ICH7n, and the ATM layer processing section 72, the eel style inputted from a high speed line 
IF 1 is inputted into the internal routing section 100, respectively, after predetermined physical layer 
processing and ATM layer processing are performed. 
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[0010] Moreover, after respectively predetermined physical layer processing and ATM layer processing 
are performed in the physical layer processing section 81 of the input circuit corresponding point 1CH81 
- ICH8n, and the ATM layer processing section 82, the eel style inputted from the low-speed circuit IF 2 
is multiplexed, respectively by the ATM multiplexing section AM 80-1 - AM80-N, and is inputted into 
the internal routing section 100. 

[001 1] Routing of the eel style inputted into the internal routing section 100 is carried out to a desired 
attitude way by referring to the routing tag currently written in in each eel, respectively. 
[0012] Respectively predetermined physical layer processing and ATM layer processing are performed 
in the physical layer processing section 73 of the output circuit corresponding point 0CH71 - 0CH7n, 
and the ATM layer processing section 74, and the eel style in which routing was carried out to the 
output side of the high speed Hne IF 1 by the internal routing section 100 is outputted to a high speed 
line IF 1. 

[0013] Moreover, the eel style in which routing was carried out to the output side of the low-speed 
circuit IF 2 by the internal routing section 100 Separation of the eel style to a desired attitude circuit is 
performed by referring to the routing tag currently written in in each eel in the ATM separation section 
AD 80-1 - AD80-N. Then, respectively predetermined physical layer processing and ATM layer 
processing are performed in the physical layer processing section 83 of the output circuit corresponding 
point 0CH81 - OCHSn, and the ATM layer processing section 84, and it is outputted to the low-speed 
circuit IF 2. 

[0014] While the ATM multiplexing section AM 80-1 - AM80-N, and the ATM separation section'AD 
80-1 - AD80-N are arranged the system secret communication talk on the street of the low-speed circuit 
IF 2, here To the system secret communication talk on the street of a high speed line IF 1, the reason 
which is not arranged It is for taking adjustment of transmission speed between the I/O ways, and the 
high speed lines IF 1 and the low-speed circuits IF 2 to the internal routing section 100, and avoiding the 
futility of the eel congestion in the internal routing section 100, or routing processing capacity. 
[0015] In addition, although the case where the circuit which has two kinds of line speed, a high speed 
line IF 1 and the low-speed circuit IF 2, was held in the configuration shown in drawing 6 was shown If 
two or more kinds of things from which a multipHcity differs, respectively as the ATM multiplexing 
section AM 80-1 - AM80-N, and the ATM separation section AD 80-1 - AD80-N are used, it will 
become possible to hold the circuit which had various line speed to one ATM switching system. 
[0016] However, in the configuration of drawing 6 , since it is constituted so that the eel style of a high 
speed line IF 1 may be directly inputted into the internal routing section 100 through the input circuit 
corresponding point ICH71 - ICH7n, the upper limit of the line speed of the circuit which can be held 
has the problem that it is restricted by the transmission speed of the I/O way of the internal routing 
section 100. 

[0017] For example, when the high speed line exceeding the hne speed of a high speed line IF 1 newly 
needs to be held after introducing the ATM switching system of a configuration as shown in drawing 6 , 
it cannot respond to this. Therefore, it is necessary to newly introduce the ATM switching system which 
can respond to the line speed of this high speed line in this case, arid it carmot be said that this is 
desirable in cost. 

[0018] Moreover, in the configuration of drawing 6 , although the ATM switching system which 
accelerated further the internal routing section 100 which is nucleus equipment of an ATM switching 
system is needed in order to enable it to hold the high speed line exceeding the line speed of a high 
speed line IF 1, it will be necessary to raise the rate engine performance of the entire component used by 
this ATM switching system in this case, and that implementation is not easy. 

[0019] Therefore, according to the configuration shown in drawin g 6 , when the hold demand of a high- 
speed circuit occurred by the early stage after installation of this ATM switching system, there was a 
problem that it could not respond to this immediately. 

[0020] Drawin g 7 shows an example of other conventional ATM switching systems which make various 
circuit hold gestalten possible while enabling hold of a high speed line. 

[0021] In the configuration shown in drawing 7 , it is constituted using the switched network SWN 
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which consists of distributed network SWN-1 and routing network SWN-2. 

[0022] Here, in the direction of an output circuit of a request of the inputted eel, distributed network 
SWN-1 performs control distributed at random not related, and this distributes the communication link 
load to routing network SWN-2. 

[0023] Moreover, routing network SWN-2 perform control which carries out routing of the eel towards 
the desired direction of an output circuit by referring to the routing tag currently written in in the 
inputted cel. 

[0024] In drawing 7 , as for the eel style inputted from a high speed line IF 1 , control from which it 
dissociates in [ in the eel separation section SD 90-1 after respectively predetermined physical layer 
processing and ATM layer processing were performed - SD90-n / two or more input speech paths of 
distributed network SWN-1 of a switched network SWN ] time sharing is performed in the physical 
layer processing section 91 of the input circuit corresponding point ICH91 - ICH9n, and the ATM layer 
processing section 92. Separation over two or more of these input speech paths of distributed network 
SWN-1 is performed regardless of the desired direction of an output circuit. 

[0025] Here, if the line speed of a high speed line IF 1 is g times the transmission speed per one speech 
path of a switched network SWN, the number of the input speech paths of distributed network SWN-1 
separated by the eel separation section SD 90-1 - SD90-n is g. 

[0026] Thus, although routing of the eel style inputted from a high speed line IF 1 is carried out by 
routing network SWN-2 after separating into two or more speech paths within a switched network 
SWN, it calls it the circuit which carried out the grouping of such a circuit after that. 
[0027] On the other hand, in the physical layer processing section 101 of the input circuit corresponding 
point ICHlOl - ICHlOn, and the ATM layer processing section 102, the eel style inputted from the low- 
speed circuit IF 2 is inputted into distributed network SWN-1 of a switched network SWN, respectively, 
after predetermined physical layer processing and ATM layer processing are performed. 
[0028] the eel outputted to the desired attitude way by routing network SWN-2 of a switched network 
SWN, respectively - the re-sequence-ized control section R90 -- it is inputted into -1 - R90-n, and 
RlOO-1 -RlOO-m. 

[0029] the re-sequence-ized control section R90 -1 - R90-n, and RlOO-1 - RlOO-m perform control 
which amends the eel sequence which the inversion generated within the switched network SWN. Here, 
since the routing pass in a switched network SWN becomes less fixed even if it is the eel which belongs 
. to the same connection by control in distributed network SWN-1, the reason which the inversion of eel 
sequence generates within a switched network SWN is for dispersion to arise in the pass time which 
each eel experiences. 

[0030] It is raised that the accumulated dose of the blocking buffer eel buffer put on the interior of the 
unit switch which constitutes the taking [ the eel synchronization between the unit switches which 
constitute the 1 switched network SWN / necessarily ]-as cause which this dispersion generates 2 
switched network SWN is not necessarily equal between unit switches etc. 

[0031] re-sequence-ized control-section R90-1-R90- the eel style by which eel sequence was amended 
by n and R 100-1 - RlOO-m is inputted into the output circuit corresponding point 0CH91 - 0CH9n, and 
OCH91-OCH9n. 

[0032] And respectively predetermined physical layer processing and ATM layer processing are 
performed by the physical layer processing section 93 of the output circuit corresponding point 0CH91 - 
0CH9n, and ATM layer processing section 9 <TXF FR=0002 HE=250 WI=080 LX=1 100 LY=0300> 4, 
and the eel by which routing was carried out in the direction of an output side of a high speed line IF 1 is 
outputted to a high speed line IF 1 . 

[0033] Moreover, respectively predetermined physical layer processing and ATM layer processing are 
performed in the physical layer processing section 103 of the output circuit corresponding point 
OCHlOl - OCHlOn, and the ATM layer processing section 104, and the eel by which routing was 
carried out in the direction of an output side of the low-speed circuit IF 2 is outputted to the low-speed 
circuit IF 2. 

[0034] According to the configuration shown in this drawing 7 , since the load to routing network SWN- 
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2 is equated by distributed network SWN-1 of a switched network SWN, a high-speed circuit can be 
held without limit by enlarging the several g speech path which carries out grouping. 
[0035] In addition, in the configuration shown in drawing 7 , although the case where the circuit which 
has two kinds of line speed, a high speed line IF 1 and the low-speed circuit IF 2, was held was shown, it 
is also possible to hold a low-speed circuit from the low-speed circuit IF 2 by preparing the ATM 
multiplexing section and the ATM separation section like the configuration shown in drawin g^ . 
[0036] moreover, the re-sequence-ized control section R90 of the ATM switching system shown in 
drawing 7 - the re-sequence-ized control in -1 - R90-n, and RlOO-1 - RlOO-m performs control of 
reading the eel which stored the eel outputted from the switched network SWN in the eel buffer which is 
in a re-sequence-ized control section temporarily, and was stored in this eel buffer based on the 
reference value currently written in the cel. Here, two kinds of methods, the method using a time stump 
as a reference value which is needed for this re-sequence-ized control, and the method using a sequence 
number, are learned. 

[0037] next, this re-sequence-ized control section R90 - three methods by which the conventional 
proposal is made as re-sequence-ized control in -1 - R90-n, and R 100-1 - RlOO-m are explained. 
[0038] 1) A time stump is used for the 1st re-sequence-ized control system as a reference value which is 
needed for re-sequence-ized control In this method, if a eel reaches the ATM layer processing section 
92 of the input circuit corresponding point ICH91 - ICH9n, and ICHlOl-ICHlOn, and the ATM layer 
processing section 102, the time of day which reached the ATM layer processing section 92 and the 
ATM layer processing section 102 will be written in this cel. Hereafter, the thing of the time of day 
written in this eel is called a time stump. The time of day used for this time stump has become settled 
uniquely within this ATM switching system, 

[0039] it outputs from a switched network SWN -- having - the re-sequence-ized control section R90 - 
while the eel inputted into -1 - R90-n, and RlOO-1 - RlOO-m is written in the re-sequence-ized eel buffer 
of that interior - this eel - the re-sequence-ized control section R90 - the time of day which reached -1 
- R90-n, and RlOO-1 - RlOO-m is registered into the arrival time managed table in that interior. 
[0040] Read-out of the eel from a re-sequence-ized eel buffer is restricted and performed when it is 
detected that the predetermined eel in which the residence time of the eel in a re-sequence-ized eel 
buffer passed with reference to the arrival time managed table for every 1 eel period for W hours or 
more exists. Moreover, when the eel in which the residence time in a re-sequence-ized eel buffer passed 
for W hours or more exists, the smallest eel of a time stump is read from from among the eels currently 
stored in this re-sequence-ized eel buffer. 

[0041] Here, it is W hours used for the read-out judging of the eel from this re-sequence-ized eel buffer 
W= (the maximum time delay in a switched network SWN) - (minimal delay time amount in a switched 
network SWN) 

If it is alike and sets up, alignment-ization of the reversed eel sequence can be performed. 
[0042] 2) Use a time stump as a reference value with which the 1st re-sequence-ized control system is 
also needed for re-sequence-ized control, although this method is the same as the 1st re-sequence-ized 
control system at the point of using a time stump - the re-sequence-ized control section R90 -- the 
control approaches of the re-sequence-ized eel buffer inside -1 - R90-n, and RlOO-1 - RlOO-m differ. 
[0043] it outputs from a switched network SWN -- having -- the re-sequence-ized control section R90 - 
the eel inputted into -1 - R90-n, and RlOO-1 - RlOO-m while being written in the re-sequence-ized eel 
buffer of that interior - this eel -- the formation of re-sequence -- control-section R90-1 - R90-n - The 
read-out time of day from the re-sequence-ized eel buffer of this eel is beforehand computed using the 
time of day which reached RlOO-1 - RlOO-m, and the time stump value currently written in this eel, and 
this calculation value is registered into the table for output time of day control. 

[0044] If read-out of the eel from a re-sequence-ized eel buffer has an output schedule eel in the present 
time of day with reference to the table for output time of day control for every 1 eel period, it will read 
this. 

[0045] Here, the output schedule time of day registered into the table for output time of day control is 
calculated so that the eel pass time in a switched network SWN may become the same about all the eels 
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that pass this ATM switching system, namely, the re-sequence-ized control section R90 -1 - R90-n, and 
R 100-1 - RlOO-m function as equivalence equipment of the eel time delay in a switched network SWN. 
[0046] 3) Unlike the 1st and 2nd re-sequence-ized control systems mentioned above, a sequence number 
is used for the 3rd re-sequence-ized control system as a reference value which is needed for re-sequence- 
ized control. In this method, as for a sequence number, the sequence number of ascending order is 
written in each eel for every connection in the ATM layer processing section 92 of the input circuit 
corresponding point ICH91 - ICH9n, and ICHlOl-ICHlOn, and the ATM layer processing section 102. 
[0047] it outputs from a switched network SWN -- having - the re-sequence-ized control section R90 - 
while the eel inputted into -1 - R90-n, and RlOO-1 - RlOO-m is written in the re-sequence-ized eel buffer 
of that interior, the sequence number written in this eel is registered into the sequence number managed 
table for every connection. It is registered while the eel location of the written-in re-sequence-ized eel 
buffer aligns according to a sequence number on a sequence number managed table in the case of 
registration of this sequence number. 

[0048] If the eel following the degree of the sequence number of the eel read by the present eel period 
with reference to the sequence number managed table for every 1 eel period is registered, this is read 
and read-out of the eel from a re-sequence-ized eel buffer is not registered, it refrains from read-out of 
the eel from a re-sequence-ized eel buffer. Here, when it refrains from read-out of W hours or more 
explained with the 1st re-sequence-ized control system, this sequence number for which it was waiting is 
flown, and the eel of the following sequence number is read. 

[0049] In addition, what is necessary is just to constitute in the re-sequence-ized control system of the 
circuit which carried out grouping in explanation of the 1st thru/or 3rd re-sequence-ized control system 
mentioned above, so that the control mentioned above may be repeated g times between 1 eel periods by 
the side of a switched network SWN although the re-sequence-ized control system of the circuit which 
has not carried out grouping was described. 

[0050] As mentioned above, the conventional ATM switching system shown in drawing 7 has the 
advantage that a high-speed circuit can be held without limit by increasing the number of speech paths 
which carries out grouping, but on the other hand it has a fault as shown below. 
[0051] 1) the function in which time stump **** used for re-sequence-ization of a eel adds a sequence 
number - all the input circuit corresponding points ICH91 - ICH9n, and ICHlOl-ICHlOn it is 
necessary to prepare - moreover, all the output speech paths of a switched network SWN - the re- 
sequence-ized control section R90 - since it is necessary to prepare -1 - R90-n, and RlOO-1 - RlOO-m, 
this causes the cost of the whole ATM switching system, and increase of a hard scale. 
[0052] 2) the re-sequence-ized control section R90, if the 1st or 2nd re-sequence-ized control system 
using a time stump as a re-sequence-ized control system of -1 - R90-n, and RlOO-1 - RlOO-m is adopted 
It is necessary to take a time-of-day synchronization by all the time stump adjuncts and re-sequence-ized 
control sections which exist in an ATM switching system. It is in phase and it necessary to distribute the 
clock signal for setting forward a time-of-day reset signal and time of day for this time-of-day 
synchronization to all time stump adjuncts and re-sequence-ized control sections, and as for this, 
implementation becomes difficult when the system scale of an ATM switching system becomes more 
than middle-scale. 

.[0053] 3) the re-sequence-ized control section R90, when the 1st or 2nd re-sequence-ized control system 
is adopted as a re-sequence-ized control system of -1 - R90-n, and RlOO-1 - RlOO-m the re-sequence- 
ized control section R90, since. it is constituted so that it may read after storing temporarily all the eels 
that reached -1 - R90-n, and RlOO-1 - RlOO-m in a re-sequence-ized eel buffer and staying beyond 
convention time amount While queuing control is performed uniformly [ the need of carrying out 
queuing, without reversing eel sequence ] also for an inside case and a communication link time delay 
increases by this, since it decides on this queuing time amount in consideration of the time of the worst 
busy condition, it serves as a value which cannot be disregarded. 

[0054] 4) the re-sequence-ized control section R90 - since the actuation which searches the oldest eel is 
needed and this retrieval actuation generally turns into complicated actuation with much number of steps 
when the 1st re-sequence-ized control system is adopted as a re-sequence-ized control system of -1 - 
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R90-n, and RlOO-1 - RlOO-m, high-speed operation is unrealizable. 

[0055] 5) the re-sequence-ized control section R90 - when the 2nd re-sequence-ized control system is 
adopted as a re-sequence-ized control system of -1 - R90-n, and RlOO-1 - RlOO-m, since it is necessary 
to refer to the information on the registered table for output time of day control for management of the 
table for output time of day control of a circuit which carried out grouping, control is not easy for it. 
[0056] 6) the re-sequence-ized control section R90, when the 3rd re-sequence-ized control system is 
adopted as a re-sequence-ized control system of -1 - R90-n, and RlOO-1 - RlOO-m A re-sequence-ized 
eel buffer and a sequence number managed table Since it must assume also when the number of 
connections which is multiplexed in 1 circuit and which needs to manage for every connection and is 
multiplexed in 1 circuit in an ATM switching system exceeds thousands, it becomes huge about a hard 
scale and implementation is difficult. 
[0057] 

[Problem(s) to be Solved by the Invention] In the conventional ATM electronic switching system shown 
in di awin g 6 as mentioned above There is a problem that the upper limit of the line speed which can be 
held is restricted by the transmission speed per one speech path of the internal routing section. 
Moreover, it sets to other conventional ATM electronic switching system shown in drawin g 7 . 1) Since 
time stump **** used for re-sequence-ization of a eel needs to prepare the function which adds a 
sequence number in all input circuit corresponding points and it is necessary to prepare a re-sequence- 
ized control section in all the output speech paths of a switched network If the method using a time 
stump as a re-sequence-ized control system of 2 re-sequence-ized control section which causes the cost 
of the whole ATM switching system and increase of a hard scale by this is adopted It is necessary to 
take a time-of-day synchronization by all the time stump adjuncts and re-sequence-ized control sections 
which exist in an ATM switching system. It is in phase and it necessary to distribute the clock signal for 
setting forward a time-of-day reset signal and time of day for this time-of-day synchronization to all 
time stump adjuncts and re-sequence-ized control sections. When this adopts the method using a time 
stump as a re-sequence-ized control system of 3 re-sequence-ized control section with which 
implementation becomes difficult when the system scale of an ATM switching system becomes more 
than middle-scale, Since it is constituted so that it may read after storing temporarily all the eels that 
reached the re-sequence-ized control section in a re-sequence-ized eel buffer and staying beyond 
convention time amount, While queuing control is performed uniformly [ the need of carrying out 
queuing, without reversing eel sequence ] also for an inside case and a communication link time delay 
increases by this Since it decides on this queuing time amount in consideration of the time of the worst 
busy condition, Since the actuation which searches the oldest eel is needed and this retrieval actuation 
generally turns into complicated actuation with much number of steps when the method using a time 
stump as a re-sequence-ized control system of 4 re-sequence-ized control section used as the value 
which cannot be disregarded is adopted, high-speed operation is unrealizable, moreover, for 
management of the table for output time of day control of a circuit which carried out grouping Since it is 
necessary to refer to the information on the registered table for output time of day control, When control 
adopts the method using a sequence number as a re-sequence-ized control system of 5 re-sequence-ized 
control section which is not easy, a re-sequence-ized eel buffer and a sequence number managed table 
since it must assume also when the number of connections which is multiplexed in 1 circuit and which 
needs to manage for every connection and is multiplexed in 1 circuit in an ATM switching system 
exceeds thousands, it becomes huge about a hard scale and implementation is difficult -- etc. - there 
was a problem. 

[0058] Then, this invention aims at offering the eel exchange approach and equipment in the ATM 
switching system which can hold a high speed line flexibly, without [ without it requires the high-speed 
operation of the whole equipment, and ] causing increase of a hard scale and cost. 
[0059] 

[Means for Solving the Problem] In the eel exchange approach in the ATM switching system for which 
this invention exchanges a eel among two or more I/O circuits in order to attain the above-mentioned 
purpose Separate an inputting-fi-om high-speed input circuit eel style in the ATM separation section in 
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the style of [ for every connection / two or more ] a eel, and it inputs into the internal routing section 
with the eel style from a low-speed input circuit from two or more input speech paths. In the internal 
routing section, routing of the eel style inputted from said input speech path is carried out, and it is 
characterized by multiplexing two or more eel styles corresponding to the high-speed output circuit 
which outputted from two or more output speech paths, and was outputted from said output speech path 
in the ATM multiplexing section, and outputting them to this high-speed output circuit. 
[0060] Here, the transmission speed of said input speech path over said internal routing and said output 
speech path can be constituted so that it may set up identically. 

[0061] Moreover, the transmission speed of two or more whole input speech paths separated in said 
ATM separation section corresponding to said high-speed input circuit can be constituted so that it may 
set up more greatly than the line speed of said high-speed input circuit. 

[0062] Moreover, in this invention, it sets to the eel exchange approach in the ATM switching system 
which exchanges eels among two or more I/O circuits. The number of pass setup of the routing pass 
which the eel belonging to the same connection of the eel style inputted from the input circuit passes is 
fluctuated corresponding to each connection's transmission speed. Only when there is possibility of an 
inversion of eel sequence by the change in this number of pass setup, it is characterized by amending eel 
sequence and outputting to an output circuit. 

[0063] Here, when a connection's transmission speed which set up individually when the number of pass 
setup of the routing pass to the connection set as the high-speed input circuit had a connection's 
transmission speed smaller than the line speed of a low-speed input circuit set as this high-speed input 
circuit, and was set as this high-speed input circuit is larger than the line speed of a low-speed input 
circuit, it can constitute so that it may be set as plurality. 

[0064] Moreover, while dividing an inputting-from high-speed input circuit eel style into two or more 
input speech paths in the ATM separation section When a connection's transmission speed set as said 
high-speed input circuit is smaller than the line speed of said low-speed input circuit It inputs into the 
internal routing section through one input speech path, the eel which sets it as one of two or more of the 
input speech paths from which said routing pass was separated in said ATM separation section, and 
belongs to this connection - this - When a connection's transmission speed set as said high-speed input 
circuit is larger than the line speed of said low-speed input circuit Assign the eel which sets to two or 
more input speech paths of all from which said routing pass was separated in said ATM separation 
section, and belongs to this connection to these two or more input speech paths one by one, and it is 
inputted into the internal routing section through these two or more input speech paths. It can constitute 
so that eel sequence may be amended only to the eel belonging to the connection set to two or more 
input speech paths of all from which said routing pass was separated in said ATM separation section 
among the eels which routing is carried out and are outputted in said internal routing section. 
[0065] Moreover, in this invention, it sets to the eel swap device in the ATM switching system which 
exchanges eels among two or more I/O circuits. The high-speed input circuit corresponding point which 
performs physical layer processing and ATM processing of an inputting-from high-speed input circuit 
eel style. The ATM separation section which separates the eel style processed by said high-speed input 
circuit corresponding point in the style of [ for every connection / two or more ] a eel, The low-speed 
input circuit corresponding point which performs physical layer processing and ATM processing of a eel 
style in which it was inputted from the low-speed input circuit, The eel style processed by two or more 
eel styles separated in said ATM separation section and said low-speed input circuit corresponding point 
is inputted through two or more input speech paths, respectively. The internal routing section which 
carries out routing of this eel style, and is outputted from two or more output speech paths, The ATM 
multiplexing section which multiplexes two or more eel styles which correspond to a high-speed output 
circuit among the eel styles outputted from two or more output speech paths of said internal routing 
section, The high-speed output circuit corresponding point which performs the ATM processing and 
physical layer processing of a eel style which were multiplexed in said ATM multiplexing section, and 
is outputted to a high-speed output circuit. It is characterized by providing the low-speed output circuit 
corresponding point which performs the ATM processing and physical layer processing of a eel style 
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corresponding to a low-speed output circuit among the eel styles outputted from two or more output 
speech paths of said internal routing section, and is outputted to a low-speed output circuit. 
[0066] Here, the transmission speed of said input speech path over said internal routing and said output 
speech path can be constituted so that it may set up identically. 

[0067] Moreover, the transmission speed of two or more whole input speech paths separated in said 
ATM separation section corresponding to said high-speed input circuit can be constituted so that it may 
set up more greatly than the line speed of said high-speed input circuit. 

[0068] Moreover, the ATM multiplexing section for low-speed input circuits which multiplexes two or 
more eel styles processed by said low-speed input circuit corresponding point, and is outputted to said 
internal routing section through said input speech path, The ATM separation section for low-speed input 
circuits which separates two or more eel styles which correspond to a low-speed output circuit among 
the eel styles outputted from two or more output speech paths of said internal routing section for every 
connection, and is outputted to said low-speed output circuit corresponding point can be provided 
further, and can be constituted. 

[0069] Moreover, this invention is set to the eel swap device in the ATM switching system which 
exchanges eels among two or more I/O circuits. The high-speed input circuit corresponding point which 
performs physical layer processing and ATM processing of an inputting-from high-speed input circuit 
eel style, The low-speed input circuit corresponding point which performs physical layer processing and 
ATM processing of a eel style in which it was inputted from the low-speed input circuit. When a 
connection's transmission speed set as said high-speed input circuit is larger than the line speed of said 
low-speed input circuit An identification information grant means to give the identification information 
which identifies the order of arrival to each eel in said high-speed input circuit corresponding point. The 
eel style processed by said high-speed input circuit corresponding point when a connection's 
transmission speed set as said high-speed input circuit was smaller than the line speed of said low-speed 
input circuit is outputted to a single input speech path for every connection. The ATM separation section 
which assigns the eel style processed by said high-speed input circuit corresponding point when a 
connection's transmission speed set as said high-speed input circuit was larger than the line speed of said 
low-speed input circuit to two or more input speech paths one by one, and is outputted to two or more 
input speech paths, The eel style processed by two or more eel styles outputted from said ATM 
separation section and said low-speed input circuit corresponding point is inputted through two or more 
input speech paths, respectively. The internal routing section which carries out routing of this eel style, 
and is outputted from two or more output speech paths, Two or more eel styles which correspond to a 
high-speed output circuit among the eel styles outputted from two or more output speech paths of said 
internal routing section are inputted. The re-sequence-ized control section which will detect this based 
on the identification information to which it was given with said identification information grant means, 
and will output by performing the amendment if there is a eel which the eel sequence of the eel 
belonging to the connection assigned to said two or more input speech paths one by one reversed, The 
high-speed output circuit corresponding point which performs the ATM processing and physical layer 
processing of a eel style which were outputted from said re-sequence-ized control section, and is 
outputted to a high-speed output circuit, It is characterized by providing the low-speed output circuit 
corresponding point which performs the ATM processing and physical layer processing of a eel style 
corresponding to a low-speed output circuit among the eel styles outputted from two or more output 
speech paths of said internal routing section, and is outputted to a low-speed output circuit. 
[0070] If the eel which eel sequence reversed is in the eel accumulated in the re-sequence-ized eel buffer 
which accumulates temporarily the eel into which said re-sequence-ized control section was inputted 
here, and said re-sequence-ized eel buffer, the read-out means which amends the eel sequence and is 
read from said re-sequence-ized eel buffer can be provided and constituted. 
[0071] Moreover, the eel buffer for single connections which accumulates the eel belonging to a 
connection with a transmission speed of the connection by whom said re-sequence-ized eel buffer was 
set as said high-speed input circuit smaller than the line speed of said low-speed input circuit, The eel 
. buffer for grouping connections which accumulates the eel belonging to a connection with a 
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connection's larger transmission speed set as said high-speed input circuit than the line speed of said 
low-speed input circuit is provided. If the eel which eel sequence reversed is in the eel accumulated in 
said eel buffer for grouping connections, said read-out means can be constituted so that the eel sequence 
may be amended and it may read from said eel buffer for grouping connections. 
[0072] Moreover, said eel buffer for grouping connections can consist of two or more individual eel 
buffers for grouping connections by which logic partitioning was carried out for said every output 
speech path to said every connection at the duplex. 
[0073] 

[Embodiment of the Invention] Hereafter, the example of the eel exchange approach in the ATM 
switching system concerning this invention and equipment is explained to a detail with reference to an 
accompanying drawing. 

[0074] Drawing 1 shows the 1st example of the ATM switching system constituted with the application 
of the eel exchange approach and equipment in the ATM switching system concerning this invention. 
[0075] In drawing 1 , the eel style inputted from a high speed line IF I After predetermined physical 
layer processing and ATM layer processing were performed, respectively in 11 and the ATM layer 
processing section 12 of the input circuit corresponding point ICHl 1 - ICHln, By referring to the 
routing tag currently written in in each eel in the ATM separation section AD 10-1 - ADlO-n, separation 
of the eel style to the desired direction of an output circuit is performed, respectively, and it is inputted 
into the internal routing section 100. 

[0076] On the other hand, in the physical layer processing section 21 of the input circuit corresponding 
point ICH21 - ICH2n, and the ATM layer processing section 22, the eel style inputted from the low- 
speed circuit IF 2 is inputted into the internal routing section 100, respectively, after predetermined 
physical layer processing and ATM layer processing are performed. 

[0077] Routing of the eel style inputted into the internal routing section 100 is carried out towards the 
desired direction of an output circuit, respectively by referring to the routing tag currently written in in 
each cel. 

[0078] After the eel style in which routing was carried out to the output side of a high speed line IF 1 by 
the internal routing section 100 is multiplexed, respectively by the ATM multiplexing section AM 10-1 - 
AMlO-n, respectively predetermined physical layer processing and ATM layer processing are performed 
in the physical layer processing section 13 of the output circuit corresponding point OCHl 1 - OCHln, 
and the ATM layer processing section 14, and it is outputted to a high speed line IF 1 . 
[0079] Moreover, respectively predetermined physical layer processing and ATM layer processing are 
performed in the physical layer processing section 23 of the output circuit, corresponding point 0CH21 - 
0CH2n, and the ATM layer processing section 24, and the eel style in which routing was carried out to 
the output side of the low-speed circuit IF 2 by the internal routing section 100 is outputted to the low- 
speed circuit IF 2. 

[0080] The input circuit corresponding point ICHl 1 on this 1st example and here corresponding to a 
high speed line IF 1 - ICHln, The ATM separation section AD 10-1 - ADIO-n, and the ATM 
multiplexing section AM 10-1 - AMIO-n, In order to replace with the output circuit corresponding point 
OCHl 1 - OCHln and to enable it to install easily the input circuit corresponding point ICH21 - ICH2n, 
and the output circuit corresponding point 0CH21 - 0CH2n corresponding to the low-speed circuit IF 2 
The ATM separation section AD 10-1 - ADIO-n The internal routing section 100 The speech path to 
connect And the internal routing section 100 The ATM multiplexing section AM 10-1 - AMIO-n The 
speech path to connect And all the transmission speed of the speech path which connects the speech path 
and the internal routing section 100 which connect the input circuit corresponding point ICH21 - ICH2n, 
and the internal routing section 100, the output circuit corresponding point 0CH21 - 0CH2n is set up so 
that it may become the same transmission speed u. 

[0081] Moreover, what has the routing processing capacity which a connection can set up between the 
I/O circuits of arbitration is used, without generating eel congestion, also when the internal routing 
section 100 holds the low- speed circuit IF 2 in all the I/O speech paths. 

[0082] A busy circuit hold gestalt can be realized by the above-mentioned configuration, without using 
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vainly the routing processing capacity of the internal routing section 100. 
[0083] In addition, in the 1st example shown in drawing 1 , since the eel belonging to a certain 
connection is set up so that one routing pass may always be passed, the re-sequence-ized control section 
of the eel used by the conventional ATM switching system shown in drawin g^ becomes unnecessary. 
[0084] Moreover, it is constituted so that the transmission speed of each whole speech path which 
connects the ATM separation section AD 10-1 - ADlO-n, and the internal routing section 100 
corresponding to a high speed line IF 1 in the 1st example shown in drawiji gj. may become larger than 
the line speed of a high speed line IF 1 . 

[0085] For example, in the example which shows the number of speech paths which connects VI, and 
the ATM multiplexing section AM 10-1 and the internal routing section 100 for the line speed of a high 
speed line IF 1 to this drawing 1 when g and transmission speed of each speech path are set to u, 
severalg of the speech path which connects the ATM multiplexing section AM 10-1 and the internal 
routing section 100 so that the conditions of Vl<gxu may be fulfilled, and the transmission speed u of 
each speech path are set up. 

[0086] According to such a configuration, it becomes possible to enlarge the maximum transmission 
speed of the number of the connections who can set it as a high speed line IF 1, or each connection. It 
becomes possible to enlarge this by leaps and bounds by using the statistics multiplex effectiveness 
which is one of the descriptions of an ATM transmission system. 

[0087] The case where several g of the speech path which connects [ the line speed V2 of the low-speed 

circuit IF 2 ] 600Mbps(es), and the ATM multiplexing section AM 10-1 and the internal routing section 

100 for the line speed VI of 150Mbps(es) and a high speed line IF 1 is now set to "4" is considered. 

[0088] Here, the connection of four lOOMbps(es) is set up on a high speed line IF 1, and these 

connections presuppose that it is set as each of four speech paths outputted from the ATM multiplexing 

section AM 10-1 corresponding to the input circuit corresponding point ICHl 1. 

[0089] The maximum velocity of the connection who can newly set up in this situation remains in 

50Mbps, when transmission speed u of these four speech paths is set to 150Mbps(es), but if it sets this 

transmission speed u to 300Mbps(es), 150Mbps of it will become possible. 

[0090] In addition, when transmission speed u of a . speech path is set to 300Mbps(es), it is made to 

operate by **** of the line-speed 150Mbps about the low-speed circuit IF 2, but it does not become a 

serious failure to realize this, when the internal routing section 100 is constituted. 

[0091] It is because it is common to make it operate by **** of the line speed of the circuit which holds 

the transmission speed of the channel which connects between unit switches in an ATM switching 

system in order to simplify the configuration of the internal routing section 100 comparatively, when it 

constitutes the internal routing section 100 more than middle-scale using a unit switch. 

[0092] In addition, in the 1st example shown in this drawing 1 , you may constitute so that the priority 

control according to QOS (Quality Of Service) directed for every connection in the ATM separation 

section AD 10-1 - ADIO-n, and the ATM multiplexing section AM 10-1 - AMlO-n corresponding to a 

high speed line IF 1 may be performed. 

[0093] Drawing 2 shows the 2nd example of the ATM. switching system concerning this invention 
whose line speed enables hold of the high speed line of 600Mbps(es) to the internal routing section [ line 
speed ] 100 which can 32 hold the circuit of 150Mbps(es). 

[0094] In this 2nd example, the internal routing section 100 has realized 32 input 32 output by making 

the Van John connection of the unit switch 100-1 to 100-12 of 8 input 8 output of 12 pieces. 

[0095] In the configuration of this drawing 2 , the transmission speed of the speech path which connects 

between 12 unit switch [ which constitute the internal routing section 100 ] 100-1 - 100 -12 is 300Mbps 

(es), and the I/O channel over this internal routing section 100 also has the transmission speed of 

300Mbps(es). 

[0096] Thereby, it enables the internal routing section 100 to carry out routing of the connection to a 
maximum of 150 Mbps between the I/O circuits of arbitration. 

[0097] In the configuration of drawing 2 , namely, the eel style into which line speed is inputted from 
the high speed line IF 1 of 600Mbps(es) After predetermined physical layer processing and ATM layer 
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processing were performed by the input circuit corresponding points ICH3 1 -ICH32, respectively, 
Separation of four which is each a eel style to the desired direction of an output circuit is performed by 
what the routing tag currently written in in each eel in the ATM separation sections [ AD / AD and / 30- 
2 ] 30-1 is referred to for, and it is inputted into the unit switch 100-1,100-2 of the internal routing 
section 100. 

[0098] Moreover, ATM multiplexing of the output of two input circuit corresponding points is carried 
out, respectively by the eight ATM multiplexing sections AM 40-1 - AM 40-8, and the eel style into 
which line speed is inputted from the low-speed circuit IF 2 of 150Mbps(es) is inputted into the unit 
switch 100-3,100-4 of the internal routing section 100, after respectively predetermined physical layer 
processing and ATM layer processing are performed by the input circuit corresponding points ICH41- 
ICH416. 

[0099] Routing of the eel style inputted into the internal routing section 100 is carried out [ by referring 
to the routing tag currently written in in each eel ] towards the desired direction of an output circuit, 
respectively by 12 unit switches 100-1 to 100-12. 

[0100] And after the eel style in which routing was carried out to the output side of a high speed line IF 
1 by the internal routing section 100 is multiplexed, respectively in the ATM multiplexing sections 
[ AM / AM and / 30-2 ] 30-1, respectively predetermined physical layer processing and ATM layer 
processing are performed by the output circuit corresponding points 0CH31 and OCH32, and it is 
outputted to a high speed line IF 1 . 

[0101] Moreover, the eel style in which routing was carried out to the output side of the low-speed 
circuit IF 2 by the internal routing section 100 Separation of the eel style to the desired direction of an 
output circuit is performed, respectively by referring to the routing tag currently written in in each eel in 
the ATM separation section AD 40-1 - AD 30-8. Respectively predetermined physical layer processing 
and ATM layer processing are performed by the output circuit corresponding points OCH41-OCH416, 
and it is outputted to the low-speed circuit IF 2. 

[0102] In addition, in the 2nd example shown in this drawin g 2 , it sets in the ATM separation sections 
[ AD / AD and / 30-2 ] 30-1 corresponding to a high speed Hne IF 1, and the ATM multiplexing sections 
[ AM / AM and / 30-2 ] 30-1. moreover You may constitute so that the priority control according to 
QOS (Quality Of Service) directed for every connection in the ATM multiplexing section AM 40-1 
corresponding to the low-speed circuit IF 2 - AM 40-8, and the ATM separation section AD 40-1 - AD 
30-8 may be performed, 

[0103] Drawing 3 shows the 3rd example of the ATM switching system concerning this invention. 
[0104] Although that fundamental configuration and actuation are the same as that of the 1st example 
shown in drawing 1 , the 3rd example shown in this drawing 3 In this 3rd example To drawing 1 To the 
shown high speed line IF 1 Instead of the corresponding ATM multiplexing section AM 10-1 - AMlO-n 
re — the setting approach of the routing pass in having prepared sequence-ized control-section R50-1- 
R50-n, and the ATM separation section AD 50-1 corresponding to a high speed line IF 1 - AD50-n 
differs from the 1st example shown in drawing 1 . 

[0105] That is, in the 1st example shown in drawin g 1 , since the eel belonging to a certain connection 
had set routing pass so that one routing pass might always be passed, the maximum transmission speed 
of the connection who can set up did not exceed the line speed V2 of the low-speed circuit IF 2. 
[0106] On the other hand, it enables it to set up the connection exceeding the line speed V2 of the low- 
speed circuit IF 2 on a high speed line IF 1 in the 3rd example shown in drawing 3 , using the same 
internal routing section 100 as drawing 1 . 

[0107] In drawing 3 , the eel style inputted from a high speed line IF 1 By the input circuit 
corresponding point ICH51 - ICH5n, after predetermined physical layer processing and ^^TM layer 
processing are performed, it is inputted into the ATM separation section AD 50-1 - AD50-n, 
respectively. Here By referring to the routing tag currently written in in each eel, separation of the eel 
style to the desired direction of an output circuit is performed, respectively, and it is inputted into the 
internal routing section 100. 

[0108] Separation of the eel style in this ATM separation section AD 50-1 - AD50-n is performed as 
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follows. 

[0109] 1) Separate the eel belonging to the connection on whom transmission speed does not exceed the 
line speed V2 of the low-speed circuit IF 2 so that one routing pass may always be passed. This control 
is the same as that of the 1st example shown in drawing 1 . 

[0110] 2) About the eel belonging to the connection on whom transmission speed exceeds the line speed 
V2 of the low-speed circuit IF 2 Routing pass is set as two or more speech paths which connect the 
ATM separation section AD 50-1 - AD50-n, and the internal routing section 100 at coincidence. A eel 
style is separated by assigning the eel belonging to the connection on whom transmission speed exceeds 
the line speed V2 of the low-speed circuit IF 2 to this set routing pass in round according to arrival 
sequence. 

[01 1 1] According to such a configuration, the transmission speed of each routing pass set as two or 
more speech paths does not exceed the line speed V2 of the low-speed circuit IF 2, and, thereby, eel 
congestion does not generate it in the internal routing section 100. 

[0112] In addition, since routing of the eel belonging to the connection on whom transmission speed 
exceeds the line speed V2 of the low-speed circuit IF 2 in this case will be carried out to two or more 
routing pass of two or more, the inversion of eel sequence may be generated in the internal routing 
section 100. In order to amend this inversion behind, in the input circuit corresponding point ICH51 
corresponding to a high speed Hne IF 1 - ICH5n, the writing of a sequence number which followed in 
order of arrival of a eel only about the eel belonging to the connection on whom that transmission speed 
exceeds the line speed V2 of the low-speed circuit IF 2 is performed. 

[0113] Signs that the eel belonging to the connection on whom transmission speed exceeds the line 
speed V2 of the low-speed circuit IF 2 is assigned in round to two or more speech paths in the ATM 
separation section AD 50-1 - AD50-n are shown in drawin g 4 . 

[0114] In drawing 4 , when the eel belonging to the connection on whom the transmission speed exceeds 
the line speed V2 of the low-speed circuit IF 2 reaches the input circuit corresponding point ICH (ICH 
[51 ] - ICH5n) corresponding to a high speed line IF 1, according to the order of arrival of the eel, a 
sequence number is written in it, and it is outputted to it at the ATM separation section AD (AD 50-1 - 
AD50-n). 

[01 15] In the ATM separation section AD, a eel style is separated by assigning the eel inputted from this 
input circuit corresponding point ICH to the speech path connected to the internal routing section 100 in 
sequential round according to that arrival sequence. 

[0116] In addition, in the 3rd example shown in this d rawin g 3 , since routing pass differs according to a 
connection's transmission speed, below, the connection on whom a single connection and transmission 
speed exceed the line speed V2 of the low-speed circuit IF 2 for the connection on whom transmission 
speed does not exceed the line speed V2 of the low-speed circuit IF 2 is called a grouping connection. 
[0117] On the other hand, by the input circuit corresponding point ICH61 - ICH6n, the eel style inputted 
from the low-speed circuit IF 2 is inputted into the internal routing section 100, respectively, after 
predetermined physical layer processing and ATM layer processing are performed. 
[0118] Routing of the eel style inputted into the internal routing section 100 is carried out towards the 
desired direction of an output circuit, respectively by referring to the routing tag currently written in in 
each cel. 

[0119] the eel style in which routing was carried out to the output side of a high speed line IF 1 by the 
internal routing section 100 - re— it is inputted into sequence-ized control-section R50-l-R50-n. 
[0120] re— sequence-ized control-section R50-l-R50-n accumulates the inputted eel in a re-sequence- 
ized eel buffer temporarily, performs control which will amend the eel sequence if there is a eel which 
eel sequence reversed, and outputs it to the output circuit corresponding point 0CH51 - 0CH5n after 
that. 

[0121] by the way - re — control of the eel sequence in sequence-ized control-section R50-l-R50-n In 
sequence-ized control-section R50-l-R50-n since what is necessary is to carry out only to the eel 
belonging to a grouping connection -- re — The logical administration object of a re-sequence-ized eel 
buffer is divided into the eel buffer for single connections, and the eel buffer for grouping connections. 
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To the eel buffer for single connections, FIFO control with the easy formation of re-sequence is 

performed, and re-sequence-ized control of a eel is performed to the eel buffer for grouping connections. 

A hard scale when such control performs re-sequence-ization of a eel is reducible. 

[0122] Re-sequence-ized control of a eel divides the eel buffer for grouping connections logically for 

every grouping connection, and is realized by managing each according to an individual. 

[0123] If this 3rd example is applied when the transmission speed of a high speed line IF 1 is about 4 to 

16 times of the transmission speed of the low-speed circuit IF 2, the number of the grouping connections 

who can set up on one high speed line IF 1 at coincidence will fit about in four to 16. If it is a scale of 

this level, it will not become a serious failure when realizing this, even if it manages the eel buffer for 

grouping connections for every grouping connection. 

[0124] It generates between the speech paths which carried out grouping, and the sequence inversion of 

the eel belonging to a grouping connection is not generated inside each speech path. 

[0125] re — re-sequence-ized control of the eel in sequence-ized control-section R50-l-R50-n uses this 

property. 

[0126] namely, the eel buffer for grouping connections which carried out logic partitioning for every 

grouping connection - further re — if logic partitioning is carried out for every speech path connected 

to the input side of sequence-ized control-section R50-l-R50-n and FIFO management is performed to 

this eel buffer that carried out logic partitioning, re-sequence-ized control is realizable. 

[0127] in this case - since that control can apply easy FIFO control to re-sequence-ized control of a eel, 

without it causes increase of a hard scale - re— sequence-ized control-section R50-l-R50-n can be 

constituted. 

[0128] drawing 5 - re— the configuration of a re-sequence-ized eel buffer in sequence-ized control- 
section R50-l-R50-n which carried out logic partitioning is shown. 

[0129] As mentioned above, logic partitioning of the re-sequence-ized eel buffer is carried out to the eel 
buffer SBU for single connections, and the eel buffer BU for grouping connections, and logic 
partitioning of the eel buffer BU for grouping connections is further carried out for every speech path to 
every grouping connection at a duplex. Below, logic partitioning is carried out for every speech path to 
every grouping connection of this at a duplex, and a re-sequence-ized eel buffer is called the individual 
eel buffer for grouping connections. 

[0130] in addition -- since the case where the number of the speech path which carried out grouping is 
"4" is shown in drawing 5 -- this individual eel buffer for grouping connections - the object for the 
grouping connections 1 -- eel buffer BUl-l-BU 1-1 and the object for the - grouping connections 4 - it 
consists of eel buffer BU4- 1 -BU(s) 4- 1 . 

[0131] The re-sequence-ized eel buffer shown in this drawing 5 is controlled by the write-in control 
section 501, the read-out control section 502, and the queuing control section 503. 
[0132] re— the eel which reached sequence-ized control- section R50-l-R50-n First, if this eel is a eel 
belonging to a single connection, it will be written in the eel buffer SBU for single connections by 
control of the write-in control section 501. The individual eel buffer for the grouping connections from 
the location of a speech path inputted as this connection when this eel was a eel belonging to a grouping 
connection, namely, the object for the grouping connections 1 - eel buffer BUl-l-BU 1-1 and the object 
for the " grouping connections 4 -- it is written in eel buffer BU4-1-BU 4-1 . 
[0133] In addition, when realizing as a common buffer with which the eel buffer SBU for single 
connections and the eel buffer BU for grouping connections share and use the physical eel buffer of a re- 
sequence-ized eel buffer, the write-in address to this eel buffer is gained from the null address queue 
registered into the address administration table installed in parallel with this eel buffer. 
[0134] Read-out control of the eel from a re-sequence-ized eel buffer is controlled using the read-out 
control section 502 and the queuing control section 503. 

[0135] In advance of read-out of the eel from a re-sequence-ized eel buffer, all grouping connections are 
judged about the ability of a eel to be read from the eel buffer BU for grouping connections, i.e., can a 
eel be read, without the inversion of eel sequence occurring?, the degree, from the sequence number 
which is parallel to this judgment with write-in actuation of a eel, writes in a eel buffer, and is written in 
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the intermediate eel -- re— the minimum value ESN of the sequence number of the following order 
which expects to reach sequence-ized control-section R5O-l-R50-n (i) is computed for every grouping 
connection, and this value is used. Here, i of the minimum value ESN (i) is a grouping connection's 
identifier, and takes the value of i= 1, 2 and 3, and 

[0136] The judgment of whether the eel belonging to the grouping connection i can read from a eel 
buffer The minimum sequence number MSN (i) in the. corresponding minimum value ESN (i) and the 
eel currently written in the head of the individual eel buffer for grouping connections is compared. To 
the minimum value ESN (i), if the sequence number MSN (i) is smaller The eel with sequence number 
MSN (i) can be read, and conversely, to the minimum value ESN (i), if the sequence number MSN (i) is 
larger, read-out of this eel will be realized by forbidding. 

[0137] After reading about all grouping connections and judging possibility, the eel currently written in 
the eel which can be read and the eel buffer SBU for single connections belonging to a grouping 
connection is read in round by turns. 

[0138] as the eel read-out throughput from a eel buffer - re-, if the number of the speech path connected 
to the input side of sequence-ized control-section R50-l-R50-n is expressed with g re— g eel from the 
eel buffer SBU for single connections for every 1 eel period the eel period of the speech path of the 
input side of sequence-ized control-section R50-l-R50-n Moreover, from each individual eel buffer for 
grouping connections, if it constitutes so that it may have beforehand the throughput which reads one 
eel, the congestion of a eel will not occur with a re-sequence-ized eel buffer. 
[0139] In addition, when realizing as a common buffer with which the eel buffer SBU for single 
connections and the eel buffer BU for grouping connections share and use the physical eel buffer of a re- 
sequence-ized eel buffer The read-out address from a eel buffer is gained from the applicable address 
queue registered into the address administration table installed in parallel with this eel buffer, and 
performs control which use finished after read-out cdmpletion of a eel and which reads and returns the 
address to a null address queue, 

[0140] the grouping connection judged in the read-out control from the eel buffer BU for grouping 
connections to be the ban on read-out -- re— queuing of read-out of a eel is performed until the eel 
expected from sequence-ized control-section R50-l-R50-n arrives and it can fulfill eel read-out 
conditions. This control is controlled by the queuing control section 503. 

[0141] In addition, since there is risk of lapsing into eel congestion with a re-sequence-ized eel buffer 
when the eel which expects this arrival is discarded by temporary eel congestion of the internal routing 
section 100 etc., the control of which eel queuing is canceled is required of certain conditions. Cel 
queuing beyond fixed time amount using the timer started as this control approach after eel queuing is 
started can use the time-out control which is not performed and the queue length control of which eel 
queuing is canceled when the number of eels which is piling up in a re-sequence-ized eel buffer exceeds 
constant value. 

[0142] re— the output circuit corresponding point 0CH51 which inputs the eel in which control of eel 
sequence was performed by sequence-ized control-section R50-l-R50-n - 0CH5n perform 
predetermined physical layer processing and ATM layer processing to the eel, respectively, and outputs 
them to a high speed line IF 1. 

[0143] Moreover, respectively predetermined physical layer processing and ATM layer processing are 
performed by the output circuit corresponding point 0CH61 - 0CH6n, and the eel style in which routing 
was carried out to the output side of the low-speed circuit IF 2 by the internal routing section 100 is 
outputted to the low-speed circuit IF 2. 

[0144] Since the hardware which is needed in order to hold a high speed line IF 1, i.e., an I/O circuit 
corresponding point, the ATM separation section, and a re-sequence-ized control section can be 
localized only in the hold section of a high speed line IF 1 according to such a configuration, a high 
speed line can be held flexibly if needed, without the hard scale of the whole ATM system and cost 
making it increase. 
[0145] 

[Effect of the Invention] As explained above, according to this invention, separate an inputting-from 
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high-speed input circuit eel style in the ATM separation section in the style of [ for every connection / 
two or more ] a eel, and it inputs into the internal routing section with the eel style from a low-speed 
input circuit from two or more input speech paths. Carry out routing of the eel style inputted from said 
input speech path in the internal routing section, and it outputs from two or more output speech paths. 
Since two or more eel styles corresponding to the high-speed output circuit outputted from said output 
speech path were constituted so that it might multiplex in the ATM multiplexing section and might 
output to this high-speed output circuit the eel exchange approach and equipment in the ATM switching 
system which can hold a high speed line flexibly if needed are offered without causing a system-wide 
hard scale and increase of cost - this -- it can **. 

[0146] Moreover, the number of pass setup of the routing pass which the eel which belongs to the same 
connection of the eel style inputted from the input circuit in this invention passes is fluctuated 
corresponding to each connection's transmission speed. Since it constituted so that eel sequence might 
be amended and it might output to an output circuit only when there was possibility of an inversion of 
eel sequence by the change in this number of pass setup The hardware which is needed in order to hold a 
high speed line can be localized only in the hold section of a high speed line, and a high speed line can 
be held flexibly if needed, without the hard scale of the whole ATM system and cost making it increase. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] The block diagram having shown the 1st example of the ATM switching system constituted 
with the application of the eel exchange approach and equipment in the ATM switching system 
concerning this invention. 

[Drawing 2] The block diagram having shown the 2nd example of the ATM switching system 
concerning this invention whose line speed enables hold of the high speed line of 600Mbps(es) to the 
internal routing section [ line speed ] which can 32 hold the circuit of 150Mbps(es). 
[Drawin g 3] The block diagram having shown the 3rd example of the ATM switching system 
concerning this invention. 

[Drawin g 4] Drawing showing signs that the eel which belongs to the connection on whom transmission 
speed exceeds the line speed of a low-speed circuit in the example shown in drawin g 3 is assigned in 
round to two or more speech paths in the ATM separation section. 

[Drawin g 5] Drawing having shown the configuration of a re-sequence-ized eel buffer in the re- 
sequence-ized control section in the example shown in drawin g 3 which carried out logic partitioning. 
[Drawin g 6] The block diagram having shown an example of the conventional ATM switching system 
which makes various circuit hold gestalten possible while enabling hold of a high speed line. 
[ Drawin g 7] The block diagram having shown other examples of the conventional ATM switching 
system which makes various circuit hold gestalten possible while enabling hold of a high speed line. 
[Description of Notations] 
11,21, 14,24 Physical layer processing section 
12, 22, 13, 23 ATM layer processing section 
100 Internal Routing Section 
IFl High speed line 
IF2 Low-speed circuit 

ICH 1 1 - ICH 1 n, ICH2 1 -ICH2m Input circuit corresponding point 

OCHl 1 - OCHln, OCH21-OCH2n Output circuit corresponding point 

AD 10-1 - ADlO-n ATM separation section 

AM 10-1 - AMlO-n ATM multiplexing section 

ICH31, ICH32, ICH41-ICH416 Input circuit corresponding point 

0CH31, OCH32, OCH41-OCH416 Output circuit corresponding point 

AD 30-1, AD 30-2 ATM separation section 

AM 30-1, AM 30-2 ATM multiplexing section 

AM 40-1 , AM 40-8 ATM multiplexing section 

AD 40-1, 4D 30-8 ATM separation section 

100-1 to 100-12 Unit switch 

ICH5 1 - ICH5n, ICH6 1 -ICH6m Input circuit corresponding point 
0CH51 - 0CH5n, OCH61-OCH6n Output circuit corresponding point 
ICH Input circuit corresponding point 
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AD ATM separation section 

501 Write-in Control Section 

502 Read-out Control Section 

503 Queuing Control Section 

SBU Cel buffer for single connections 
BU Cel buffer for grouping connections 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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